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PREFACE. 



Thb design of this Handbook is to facilitate as 
mnch as possible tbe studj of Inductive Logic, — 
particularly as represented in Mr J. S. Mill's 
volumes on tbe anbject It is therefore, in the 
main, an epitome of that work, tbe arguments 
betDg condensed and summarised, the necessary 
explanations being given wberever it seemed likely 
tbat a student would feel any difficulty, and the 
whole being so arranged tbat the connexion and 
relative importance of the different topics dis- 
cussed may be recognised at a glance. Tbe single 
aim of the author has been to render tbe work 
what its name imports- — a Handbook to aid tbe 
careful study of tbe original, by furnishing the 
reader, chapter by chapter, with such a coup d'tsil 
of fhe subject as may best prepare him for a 
thorough and intelligent comprehension of Mr 
Mill's system. 
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Those -wliose logical reading has been confined 
to Wliately or the common manuals of the science, 
may perhaps be not a little perplexed, on direct- 
ing their attention for the first time to the stndy 
of Mill, by the total difference in the manner in 
which the entire enbject appears to he treated. 
Many topics which are entirely omitted, or very 
slightly treated, in the most popular logics, or if 
mentioned, are mentioned only to be expressly 
excluded from the domain of the science, are 
elaborately discussed by Mr Mill ; who, on the 
other hand, passes over, with scarcely any notice, 
many subjecta which occupy a large space in the 
treatises of most other logical writers. Some of 
these differences are merely such as would occur 
between any two independent thinkers discussing 
the same subjects ; some are connected with differ- 
ences of opinion on certain metaphysical points, 
which, though themselves no part of logical science, 
necessarily modify the views which are taken of 
logical questions ; but in general they depend upon 
a more fundamental cause, a due consideration of 
■which will not only often explain the apparent or 
real discrepancies between different writers on 
logic, to which we have alladed, but will often 
also throw light on some of the most perplexing 
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and hopelessly entangled qaestions irith whicli 
Logical Science is concerned. The explanation 
rfeferred to will be found to a great extent to be 
involved in the dlBtinction between what may de 
termed respectively " Objective" and '^ Sttifeettee 
Inf^enee" — a distinction of great importance, and 
one which it is esBential that the stadent shoold 
thoroughly comprehend. 

In " Objective Inference" the fact stated in the 

^i^clusion is a hon& fide new truth, a distinct fact, 
and not merely part of the same fact Tir- feefai 
stated in the premisses. Thus, if we find that 
half-a-dozen pieces of loadstone possess each the 
property of attracting iron, and hence infer that a 
seventh piece which we have not tried will also 
manifest the same property, it is perfectly clear 
that this last fact is something new, and by bo 

*lfieans included in the preTions facts (that the six 
loadstones attract iron) which form the premisses 
of our conclusion. In such a case, as in all cases 
of Objective Inference, the conclusion follows in 
virtue of a lam of External Ifattire (hence the 
designation " Objective"), and not by a mere law 
of mind ; for no contradiction or impossibility is in- 
volved in thinking that the first six objects possess 
the property in question, while a seventh does not; 
b 
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and whether it does or does not will evidently be a 
mere qaestion of physical law. A cooseqaence of' 
this 18, that snch inferences cannot be expected in 
symbols in aooh a way that the conclnsiTeneBB of the 
Vgument is evident from the mere form, — i.e., what- 
ever meaning we choose to assign to the symbols. 
" Objective Inference " is the " Induction " of Mill ; 
with other logical writers it is usnally spoken of as 
" Material Induction," and is not only contrasted 
with what they call "trae logical Induction " (which 
we shall find to be the same with Mr Mill's " Mere 
Verbal Transformation "), but is by them expressly 
exclnded as a subject whose consideration onght to 
form no part of Logical Science. 

"Subjective Inference" on the other hand, affords 
a contrast in all these respects. It is, in short, an 
explicit statement of a fact drawn from premisses in 
which it was in reality implied, so that the mind, 
being in possession of the premisses, can, by a mere 
comparison of their expression in words, evolve the 
conclusion, — the fact stated in that conclusion being 
really included in — being, in truth, part of — the 
fact or facts stated in the premisses. 

Thus, if from the proposition " AU men are 
mortal"we draw the conclusion that some particular 
individual, A, will also at some time or other die, it 
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is clear tliat this last is really invoked in the prenoot 
statement, and we could not believe the former and 
disbelieve the other withoat violating a law of the 
mind itself — withoat, in fact, being gnilty of a con- 
tradiction. Hence this form of Inference may be 
expressed in eymiols, in such a way that the infer- 
ence may be seen to follow from the m^e form of 
the expression. Thus, patting A for " men," B 
for " mortal" (beings), O for Ceesar, we have — 

All 4 is S 

CisA 

therefore C is B. 

Whatever A,B, C may stand for, if we assent to the 
premisses in such a case as this, we cannot refuse 
our belief to the conclusion without a contradiction. 
The terms " Jormal " and " s^ective " inference 
are, in fact, convertible. The " Syllogism " and 
the so-called "Immediate InfererKea" are the 
principal forms which subjective inference assumes. 
If now the distinction which has been pointed 
out be aaderstood, its application is easy. Logic 
is defined to be the " Science of Inference ;" the 
mtyority of logicians, and particularly Whately, 
Mansel, and Sir William Hamilton, limit its pro- 
vince exclusively to the consideration of su^ective 
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inference — in other words, to the Syllogisin aDd 
certain subordinate processes ; objective inference 
they refuse to recognise as coming within the 
domain of the science at all, and relegate it to the 
limbo of the " extra-logical." Whately over and 
over again asaerts that all reasoning is Syllogism, 
and that to the consideration of this the dnty of 
the logician is strictly confined ; that objective in- 
ference—the process by which we arrive at tww 
truths — is altogether foreign to the subject, and 
that it is impossible to lay down rules for it. ' 

Mr Mill, on the other hand, takes a view as 
directly opposed to this as possible ; for he refuses 
to recognise what we have above distinguishei^ as 
subjective inference — as being a real inference at 
all in the proper sense of that word — ^bnt views the 
conclusion in a Syllogism as being rather an i?Uer- 
pretation of, than a deduction from, the so-called 
premisses. 

Further, he regards objective inference, or ime 
induction, as not only a part, but by far the most 
important part of the province of Logic, and the 
greater portion of his work is occupied with the con- 
sideration of Mis process, — its Iaws,its methods, and 
the general conditions of its validity — almost to the 
exclusion of those different forms of formal inference 
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which moet other logicians put forward as the 
only possible formolfe of reasoning. 

Now it is scarcely to be wondered at that anthors 
who differ so fiindamentally in their views of this 
subject, should differ widely in their mode of treat- 
ing it The troth seems to be this — Logic is nn- 
donbtedly the Science of Inference, and not merely 
of one, hut of eeery form in which that mental opera- 
tion can be presented to ns. Snch is tiie principle 
upon which Mill proceeds — that Induction is pro- 
perly within its province as well as Syllogism. 
Whether we decide to apply the term inference to 
the latter or not, — or whether we are content to 
follow Mr Mill in regarding, the Syllogism as 
simply a formal mode of interpreting and apply- 
ing general propositions — in any case, its con- 
sideration forms an important division of the 
general Science of Logic. It will thas be evident 
that the great apparent discrepancies between 
authors like Whately and Hamilton on the one 
hand, and Mill on the other, are in reality to a 
great extent not differences at all; they are treat- 
ing of different branches of the total Science of 
Inference, and apart from inconsistencies neces- 
sarily connected with the different metaphysical 
tenets of the various schools, the general body of 



their logical doctrines may be combined into one 
system, each baring its distinct fanction in the 
generation of scientific belieC A complete treatise 
on Logic would necessarily incorporate material 
from them all, — their systems ate not, as tnhvles, 
inconsistent, but complementary. 

It only remains to add a word of explanation in 
reference to the arrangement of the present work. 
Each chapter will be found subdivided into sec- 
tions, marked hy Roman numerals in the margin ; 
Id general each such section is limited exclnaively 
to the consideration of a single topic In Book 
v., on the Fallacies, Whately's divisions have 
been introduced, each under its proper heading, 
in the exhaustive classification of Mill ; and those 
passages throughout the work which have not the 
authority of a direct statement in Mr Mill's vol- 
umes, are marked by inclosure in dark, square 
brackets. 
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INTRODUCTION. 



DEFINITION AND SCOPE OF LOGIC. 

MiiiL, after remarking that the Definition of any 
progressive Science mast necessarily be proTisional, 
gives two Definitions of Logic, which he criticises, 
before ennnciating his own. 

1st Definition. — " Logic is the Science and 
Art of Heasoning." 

[Wlately mdded tha term " ScUnce" to tHi definition, uid 
properlj lo. By "Science' ii here meant the mnmljeifl of 
the mental prooeuei vhioh take plaoe vheuever we niBioii ; 
and b; "Art," the mlei for properly ooDdnetinf- the pro- 
ee» founded Qpon that analTsia.] 

IMeaning of term " MeaetyniKg." In iti re^ricted tenie, it is 
equivalent to Byllogiuiig ot Batiocdnation ; in a more ex- 
tended inil proper unae, it ii einiplf to inter my usertion 
bom uieitiDni pievionBljr admitted.] 

Criticism of this Definition. — This definition of 
Logic is too narrow, — the theory of argamentation 
merely does not include all that is properly within 
the scope of Logic Precision of Language {Theory 
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3 DJTBODUCTIOH. 

of Kamee and Defiaitiona), and Aeeuracy of Classi- 
fication are, almost always leckoDed amangat the 
objects of that ecience ; for we find — 

(a.) The v£mp of profetui Logteiant u mart exttiuiM, 
Most authors, dividing Logio into three parts, treat 
in the brat two of Names or Notiona and Proposi- 
tions (under one or other of which heads they 
include Definition, Bivision, £c), and in the third 
part only do they disouBs Reasoning. 

(6.) Tht popular vita of Logic, alio, u more exUntivt. la 
common diaoourse we hear as often of " a logical 
arrangement," or of eiprasaionH " logioally defined," 
08 of ooDolusiona logically deduced from premisses. 

2d Definition. — " Logic is the Science which 
treats of the operations of the Understanding 
in the pursuit of Truth." 

Criticism. — This definition is too wide, because — 

{a.) Logic has nothing to do with one olaas of Truths, — 
those of Intuitioti. 

{Trnthi ara known to ni in two waji : — 

1. Bj OUT immediate consdousnesa, i.e., by IntaitioD. 

2. B7 InferencB. 

The trnthi known to ni by IntoitioD ore auch u are inTolveil 
in OUT Feelings, bodily or mental, — that I have moh and 
■aoh a feeling ; that 1 am eiperiensins moh and lUch an 
emotion or meotal state; thnt I am conacioas, forinitance, 
of a (enmtion of blue, or that I feel veiad or hungry, are 
trotbi of thi< kind. Such tmtha are, of neceiaity, the 
orisinal premisMl from which all others axe nltimaceij 
infeiTed. 

With these original data of onr knowledge, Logio has no 
dinMit euuceru. Whatever we know in thii way,— as, tor 
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raXBODCCTlON. 3 

miisnoe, that I feel hat, oi cold, — ia knoifn to me be;oud 
tha pouibilit; of danbt. No Science it required far the 
pnipoie of teating the Tolidity of oar belief in inoh trathi 
u these ; no Art can poiiibl; render one knowledge of them 

Ba^ad and unconicimu inftrenca mint not, howevtr, be confotmded 
teiOi Imt mtaiHoni. — Wa muf re&Uj irkfer what we fency 
that we Mtually lae or feel ; thai a certaia oombioatioa 
of lenBationa of form and goloar, imprinted ai a piotnre OD 
the letins, hare alvaya bean infallible marka of tbe pre- 
aenee of in external object, aa m; father; end henae, when- 
e*er I experieuee anch a combinatiob of aenaationa, I infer 
hi* preaenoe, though I mejr do ao wrongly, aa ia deliriom or 
apectral illoiioD.] 

(6.) It would iatroduce iato Logic manj quaationa with 
which it has no direct ooooeru, uuuiy metaphysical 
inquiries especiftlly. 

^Snoh inqniriea aa : — 

What ia the natare of FeiceptloD, Uemoir, Belief, or Jodg* 
ment I Are God and Duty realitiei, the eiiatence of which 
ia monifeat it priori I and ao forth,— are all Bonneoted with 
"thepumit of truth," but are foreign to Logic.] 

Province of Logic and its Relation to Knowledge 
in general. — The province of Logic, then, must be 
restricted to that portion of our knowledge which 
consists of Inferences from data. Every proposition, 
therefore, which is believed as being an inference 
from something else, comes within the scope of the 
principles and testa famished by Logic 

The /unction 0/ Logic as regards thAt part 0/ our 
Knowledge of which it does take cognizance is to 
. famish tests whereby we may judge whether the 
inference, by which the knowledge ia arrived at, is 
valid or not. The science, or particular subject 
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4 iHrrBODncnoir. 

matter, ftu-Dislies the evidence itself. Logic snpplies 
the priocipIeB or rules for the estimation of the 
(joorth of it as) evidence. 

[Th* Lofie (/ Seia%ee the tame m U« Lmrie of eomm>n lif*. To 
draw it^ertnee* An* ieen Mid ta be tJie gniA tunnea af 
Awum I^«;— Bf fir the gnitar portiiin of onr btovledgs 
il induMtablf nuittar of infennoa ; H that not onlj Sdenoe, 
but tha great bulk ol homui beiiafi gBnemll;, u-a unsn- 
abla to logical teita. Ihe bnsiiiea of Uu phyuaian, gene- 
lal, magiatnte, Jm., ia obiafly to draw infereneea from data, 
and to act aoooiding t« tbo ctmelnalon thsiafiom.] 

{TltiMty of Logic. — "If a Sdenoe of Logjo aiiit, that Saiaaca 
mu>t bs meful ; if there be mlei to which STsr7 mind 
amformi when it iufen riglitir, it Kami «elf-endnit that 
a panon ii num lilwl; to act in acrardanoe with thote rulea. 
If he Imair them, than if he ba iguonut of thorn."] 

Mill's Definition. — " Logic is the Science 
of the operations of the Understanding, which 
are concerned in, or are subserrient to, the 
Estimation of Evidence." 

[In other place* Mill glvei the following TerbaUjnlifferant tormi 
of thia BeSnition : — 
(1.) "Lo^ i* the Sdenoe of the inTsatigation of Tratb b; 

menu of Eridenoe.' 
(2.) "Logic ia the fidsnoe of Infeienoa.'^ 

Its vmin subject, then, is Inference; amongBt 
the suisiditay we may notice : — 

(1.) The Theory and Uiei of Noma and Fropotituyra — 
for liuigUBge is an important vaatrwiaetiA of thought 

(8.) Definition arvi Claiiifioation (of which " Division" is 
a form), which serve (1.) to preser7e our evidence 
aad our cuDclasiona ia a pennanent and couTenient 
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DITEODtlCTIOy. 5 

form ; and (2.) to marshal our facts in a clear 

[Analsifit 0/ Imtrwnt^U ntcatary. — The AiulTidi of the In* 
■(rnmenti (Nua« and Prapontioiui) we emplor in tlia 
Jnve«t%ntion of Itath [■ pirt of the Analysu of the inrei- 
tigation itaelF ; daoe do tit U cxunplate onleH mother art, 
that of oonrtrDStiiig and adjostinj the DSceiuTj tooli, U 
smbodied in it] 

[Hoa far mieh Analytii niiut be carried, — The AdsItui of the 
ftoeett of Infeieiice, and of the proeenei thereto ■nhOT' 
dinata, need oalj, for the porpoui of Li^o, be carried tar 
enni^h to enible ui to ditcriminate bstreen a correct au4 
incorrect perfurmanoe of thoie piocenai.] 
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BOOK I. 

HXMES AND PEOPOSITIONa 



CHAPTER L 

LfTEODnCTOET. 

[The remarks on language in tbie chapter are, par mcelltnea, 
applicable to general fuanet (whether oonsistmg of one or 
more words], the parta of language with which, and the 
copula. Logic is ohiefl]r concerned.] 

1. The necessity, in Logic, of eommendng 
with an Analysis of Langtiage. 

" Logic is concerned with a portion of the art of 
thinking. Language is the principal help and in- 
strament of thought, and any imperfection in this 
instrument is confessedly especially liable to con- 
fnse and impede the main process, and to destroy 
all confidence in the result." 

AnsTser as far as R&isoning is concermd. — Since 
inference is a process nsnally carried on by means 
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of words, and in complicated cases can be carried on 
in no other way, a thorongh insight into the import 
of language is evidently an essential preliminary 
to a correct performance of that process. 

II. Theory of Names especially, why a 
necessary part of Logic. 

Since Logic is the science of proof, or that by 
which we test the validity of the inference of a pro- 
position from propositions already admitted, — it is 
evident that a clear view of the Import of Proposi~ 
tions is essential. To this an analysis of Names — 
the chief elements of a proposition — is an indis- 
pensable preliminary. 

III. Why Names must be studied before 
Things. 

If one shonld commence with the study (i.e., 
examination and classification) of Things, witboat 
nsing the aid of established Names, 

, (1.) No varieties of things wonld of conrse be 
included bnt those personally recognised 
by the "odividua! observer ; and this is to 
discard the results of the labour of all 
preceding observers; and 

(2.) Even after his personal examination of 
things, it will remain necessary to examine 
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QameB, to be sure that nothing ie omitted 
which ongbt to be iticladed. 
(3.) Bnt by beginning mth the clasgiScatioiig 
recognised in common langnsge, and thaa 
Qsing names as a cine to the things, we 
bring before as at once all the differences 
and resemblaQces amongst objects which 
have been recognised, not by a single in- 
qnirer merely, bat by the collective intel- 
ligence of mankind. 

IV. Definition and Initial Analysis of Pro- 
positions. 

A Proposition is a sentence in which something 
is afBrmed or denied of something. 

It is formed by pntting together two names ; 
and consists of the two names — the sub- 
ject and predicate, connected by the 
copula. 

The Subject is the name denoting that of 
which something is affirmed or denied. 

The Predicate is the name denoting what is 
affinned or denied of subject. 

The Copula is the sign denoting that there is 
an affirmation or denial. 
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CHAPTEE IL 

Names. 

" A Name is a word or set of words, serring 
the double purpose of — (1.) A mark to recall 
to ourselves the likeness of a former thought ; 
and (2.) Of -a sign to make it known unto 
others." 

I. Are Names the names of Things or of 
our Ideas of Things f 

Names are properiy the names of things. 

Names are names of oar ideas of things in this 
sense only, — that the idea alone, and not the thing 
itself, is recalled by the name, or imparted to the 
hearer. 

Bnt names are not only intended to make the 
hearer conceive mhai we conceive, hat also to inform 
him what me beliece; and therefore it seema proper 
to consider a name as the name of that which me 
intend to he understood by it on the particular occa- 
sion when we make use of it, — that, in short, 
concerning which we intend to give information, 
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10 NAMBS. 

namely, the things themBelves. Thns, if I say, 
" The enn is the cause of day," I do not mean that 
my idea of sao causes in me the idea of day, but 
that the external thing " snn " is the cause of the 
external phenomenon " day." 

[Or we mB7 mia ap thoi : — 
Namea uw bumi of thinti ; but ui idta of th« thins denoted 
by a auae 1m a ntctlKtrf eondUiim far, or preliminart/ lo, 
the intelligible uie of the nune, I muit have Kn ide& at 
"baoM," and ta Idea of "fire," btfort J our vnderttand 
wlut it meuit b; "> boiue iion fire;" but the niunei da 
not refer to tboae ideu, Init to the external objeoti or 
phenomena themaelTes.] 

II. Categoremaiic and Syncategorematio 
Words, and rnany-worded Names. 

A Categoremaiic Word is one which can be need 
alone, either as the predicate or subject of a propo- 

eitioD. 

A SynecUegoremaiic Word is one which can only 
form a part of a name ; as prepositions, adverbs, &c. 
Many-worded Names are such as consist of more 
than one word. 

In Logic a, name may consist of any number of 
words, thoB, " John Nokes, roko maa mayor of the 
toren, died yesterday ;" here the first eight words 
form bat a single name, the subject of the propo- 
sition. 

[A, ipneattgoremaUe aerd ma; be Died u the term af a propoai- 
tion by the "wppunito materials," i.t., the apeakiiiK of a 
word itself a» a thing,— ■« ! " Trnly la en English word ; " 
"Heavy ia an adjactiva."] 
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III. Distinctions in Names. — ^Mill discusses 
the following ; — 

1. A Singular or Individual NaTue is snch as can 
only be affirmed in the same sense of one thing. 

2. A General Name is a name which can be 
affirmed in the same sense of each of an indefinite 
uamber of things. 

3. A Collective Name is one -which cannot be 
predicated of each individual of a multitude, but 
only of all taken together. 

0!!oIlecbiTe and Oeneral Names must not be coaCuaed ; 
a colleative name is really a peculiar form of indi- 
vidual name, the uidividuftl being mada op of an 
aggregation of preoiaely eiiailar units. Thus, "A 
regiment" ia an individu^ or aggregate made up by 
repetition of the unit " a soldier ; " " a multitude " 
of the unit " a human being." But " regiment," 
" multitude," are gentral names, applicable to tax 
indefinite number of individual regiments or mul- 
titudes,] 

4. An Abstract Nairn is a name of an attribute. 

5. A Concrete Name is a name of a thing, — that 
is of the thing or things which possess the attri- 
bute denoted by the corresponding abstract name. 
(Thus, abs. " Fault," cone. " Faulty things ; " abs. 
*' Swnanity^'' cone. " Human Beings," or Meii.) 

[Notice that abstract names arc either : — 

1. Of single and definite attributes— t>m6j7t(y, hard' 

S, Of a group of attributes— Awmam'ty. 
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3. Of attributes wbloh have attribates, thna, " &alt " 
ia the name of aoms sttribnts- which haa the 
quality — " eavring ineonMniSTia).'^ 

6. A H^on-connotative Name denotes a sabject 
only, or an attribute only. 

7. A Connotative Name denotes & snbject (or 
BubjectB), and implies or involves an attribute (or 
attribates). 

[Thus the name " man " meani or oonnot^a certain attri- 
buteB — animalitj, rationality, upright form, &o. 
Other logieiauB would say the idea of " man" includes 
or "compreheuda" the idea of auimality, Sco, 
The best mode of determining whether a name con- 
notes a given attribute is to ask. Whether, if that 
attribute were removed, the nauie would atill b« 
applied to the subjects T Does "man" connota 
mortalit^r I The teat ia, ahould we appl j the name 
" man" to beings exactly li^e men in other respects, 
but not mortal f| 
* Gonnatativt JTavut are : — 

(1.) AH concrete general names, 
(S.) Abstract names, groups 2 and 3. 
{3.) Certain aiogular or individual namea,— that ia, 
names not per se singular, but determined some- 
how to a single individual ; in fact, namea which 
demrihe an individual. Thus the " only son of 
JoncB," the " present premier," &c. 
ifon-cotvaotaiiEe Name$ are : — 
(1.) Proper names, 

(S,) Names of attributes which have no attributes.] 
{See Appendix.) 

8. Positive Name — the simple name of anything, 
u " man" •* tree." 
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9. Nepative Name — ^the negation or cOQtradictoT7 
of a positive Dame, " not man" " not tree " (includes 
everything else except what is denoted bj positive 
name). 

10. Privative Name — equivalent to a positive and 
negative name together, being the name of some- 
thing which might be expected to have a certain 
attribute, but has it not. Thna " blind" — might 
be expected to see, but does not. 

Cormolatitm of (hat I/ames, — The negative oonuotes the 
obeeTtee of the attribates ooDnoted by oorresponding 
positive ; the privatiiM oonnots (1.) the abseno* of 
oertoin attributes, (3.) the presence of others from 
which the preE«aoe abo of the former might be 
expected. 

IL Helative Namea. — ^A name is said to be rela- 
tive when over and above the object it denotes, it 
implies in its signification the existence of asiotker 
ob^eet, also deriviug its denomination from the 
same fact or series of facts which is the ground of 
the first name. 

Thus take any pair of relative names, as porwif, offering. 
Now it is clear that we cannot speak of a parent 
without implying existence of offepring, and vice 
vtriA. Wlien we call A the parent of B, we under- 
stand that a certain eeriea of events or phenomena 
have happened, io which A and B are both inTolved, 
This teria of facit is implied wheaever we speak 
either of parent or of spring ; they are the facts oon- 
■tituting the relation or forming its "^lufommCum^" 
thouKb the position cr attitude in which a jMient 
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stands to thoee fticts is different from the ftttituda 
of offtpring to them. 

The eha/rMterittic prop^t^, then, ot relative names, is 
that they are alwajB given in pain ; everj relative 
name (as father, ton; likt, wiUke; equal, loTiger), 
whiob is predioated of an object, aappoaea another 
object or objects, of which we may predicate either 
the eame name (as ^^amtort"), or another relative 
name, said to be the "correlative" of the former 
(aa offering and parent). 

The Oonnotation of a relative name, then, consists of (1.) 
the fact, or series of facts, which coostitutes the 
relatioQ ; and (2.) the attitade or poaitioa in which 
the object denoted hj the name stands to those 
facts. Two correlative names have the first part of 
the connotation in common ; they maj, or majr not, 
have the latter {i.e., they ma; or may not occupy 
an identical attitude with reference to the facts 
imphed in the relation, bat, in either case, thej 
must both connote those facts). 

[Thni parent— affipring both connote the faoti vhioh oonnect 
them, bat they auh connote a different attitade or poai- 
tioa in regard to those facta ; vhUs ccniort impliei another 
eoniort, both objecta holding the Nine poaitien to the laatt 
which connout them.] 

12. Non-Relative Names include, of course, all 
bat relative oameB. 

13. Vnivocal, Equivocal, and Analogous Names. 

These are not different kinds of namea, but merely dif- 
ferent modes of employing them, 

A name is used univoeally when it is used in the 
eame seo&e. 
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A name is used equivocally when it is ased Id 
distinct senses. 

A name is used analogically when it is ased in a 
signification somewhat similar to its primary and 
proper tneauing. 



CHAPTEB III. 

Tbb Categoeies. 

Mb Mill first examines and criticises the arrange- 
ment of the Categories given by Aristotle and the 
majority of Logicians ; and afterwards proposes an 
arrangement of his own. 

The word " Tbiog" ia used in its widest sense through- 
out this chapter. It ia not limited to nmtsrial Of 
really existiog objects, but iocIudeB every object of 
Sense or ImagimLtion of which we can become oou- 
sciouB, or to which a name can be given ; thus God, 
a gpirit, a c«ntaur, on altribate (aa bluenm, kardnai), 
or a feeling (as of paia, anger), are all included 
amongst " ThiDgs." 

I. The Categories are an enumeration of the 
great classes under one or other of which every 
nameable thing may be included. 

[Or they are :— - 

1. "The moat extensive clasaes, or tumma gentra, 
into which all things can be djstribuUd." 
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2, "So many bigbaat predlcatea, one or other cA 
which was supposed capable of being affirmed 
with truth of everythirig whatever,"] 

The Aristotelic Categories are ; — 

(1.) Substantia. (2.) Quantitas. 

(3.) Qualitas. (4.) Melatio. 

(5.) Actio. (6.) Passio. 

(7.) Ubi. (8.) Quando. 

(9.) Situs. (10.) Habitus. 

(" ^a&ifiM," according to Sir William Hamilton, expresses 
th.e relation of the container to the coutiuued; the 
idea beiDg that of a man oontuned in hia garmentg.) 

MilVs criticism of the Aristotelic Categories: — 

1. Th» lilt it uitphiloKphital and tv^mfi^fol ; being a 
mere catalogue of the distinctions rudely marked 
out b^ the language of familiar life, without any 
attempt to penetrate to the rationale of even these 
coQuuon diatinotiona, 

S. It U Sedundant; Actio, Pattio, VH, Qaando, Sihu, 
and Eabibat are cases of Relation ; Situ* and UH 
are the same, tie., position in space. 

3. It it Defective; having no head, or cummum geiviii, 
vmder which State* of CoTneiomntaa can be classed. 

C^t nwf ti« remu-hed, howerer, that good aatharitiei nuiutain 
that AciBtotle'i ckasificatiou wu maiiilf gramaioiieai, and 
wu not intended bj him as a list of the Categoriea in the 
nanal Logical aenta of tbe word. Thus the nibitantiTe ii 
repreeeuted b; " St^niantia ; " adjeotivea of qoalit; hj 
"Qiialilai!" ofunmberby "Qtiantilaij" of aompuitoa by 
"Bdatio;" adverbs of time and place by " <iwauh>" aud 
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"Vhi;" uid the different fomu of tba vacb b; "Sllat,' 
"BabiUit," "Actio," "Pattio." It ii tho* eTidaot that 
dutiaotiout in the grammu- of worda mon or leu nnderlie 
thin arrangement; and ita appearance in a logioal treatise 
may bs acoounted for b; remembering that in Ariatotle'a 
day there vai not that aharp line of demaroation betveen 
Logic, Hetaphyuca, and Qranunar which exiata myw.^ 

II. Regarding the Categories, then, as an 
enumeration of the classes of nameable things. 
Mr Mill gives first a Preliminary Enumeration 
of such classes ; and, afterwards, by re-arrang- 
ing and giving a more philosophical form to 
this list, he constructs his Final {or Proper) 
. Enumeration of the Categories. 

1. Prelimnary list of Classes of Things: — 

I. FuUngt, or States of 



fQuat 

i QuoDti 

(ReUtii 



SenBatioDS, Emotioiu 
Ide&a, VoUtioDB. 



/ { Occupying space ; the un- 

j Bodies < knawa extemftl Causus 

1 (of <"ir SeQBatioiis, 

1 ( The unknown preoipient 

I Minds < of feelmga, or Bubjectof 

\ ( BO-caJled mental states. 

( Relation. 
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B«speoting this ennmeration it is only necesearj to n- 
mark — (1.) That " Svittanee" here means anything 
which posaesaee attributes. Mind pesaesses attri* 
butea, properties, or qnalitieB ; hence it is a " Sab- 
stanoe" in this sense. (2.) That Class IT., thoogh 
marelf including peculiar cases of Relation, is yet 
better placed apart, because the relations therein 
contained are peculiar, irresolvable acd inexplicablo. 
We know what we mean when we say one thing 
' follows another, one thing coenistB with another, or 
one thing is like another (we are speaking of viUi- 
mate resemblance), — we know what the state of 
mind is which accompanica the recognition of 
" Sequenoe," &o. ; but wa cannot pretend to explain 
or analyse it. 

Mr Mill, however, goes on to show that AltribuUt are 
resolvable into Slalts of Conicitnuneu. and by includ- 
ing them in that Category, and treating "BodxeM" 
and "Hindi" as separate Categories, he arrives at 
the following proper and Jinal 

2. Enumeration of ike Catefforiea : — 

L F«dingt or States of Consciousness (which includes 

Attributes), 
II. Mindt — which experience those Feelings. 
III. foiut— external objects which may excite certain 

of those Feelings. 
IT. CoexitUnee*, Seqiteacta, SimilariiUi arid Diuimiiari- 
Hei of Feelingt. 

The principal point to be explained is, (Kt retotving 
Atiribvtei into Stalei of CojMciovtneti or FetUngi 
(& tertn used to designate any mental phenomena of 
whieh we are conscious). How can an Attribute be 
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regarded as a, Feeling t To explain this we tnKy say 
that eTidentlj we Imoti) and can knov! nothing of 
Thing$, except through the Feelinffe thty e-zeite in vs ; 
the Attributes, or properties, of things are, in fact, 
only other names for the povera which those things 
possess of exoiting certain feelings. To saj that an 
object before me is " bhit," is to eay that a certain 
mentftl state is excited in me — a certain feeling — 
nhich I call sensation of blue (quality). To aay that 
an object possesses Attribute " largeneit," ia to say 
that it excites a certain sort of feeling in me ; and 
so in every case of Attributes. That word property 
means nothing more than the power of causing cer- 
tain sensations in our minds, — and these sensations 
are all that, at bottom, we can mean by Attribute 
To say that I am conscious of the Attribute or qua- 
lity "blitenen" in an object before me, is nothing 
more than to aay that I am conscious of a certain 
feeling or mental state, called a sensation of blue. 
A similar analysis applies to Attributes of quantity 
and relation as well as of quality. The distinctions, 
therefore, which we verbally moke between the prth 
petiiet of Things and tht ien4ationi we receive from 
them, must originate in the convenience of discourse, 
rather than in the real nature of what is denoted by 
those terma 

[Doctrine of Berkely and the Idealist Meta- 
■physicians — Oie non-existence of a material sub- 
stratum {" Nouraenonl') in objects of Sense, 

Take any external object, as an orange : imagine 
its colour to be removed without being replaced by 
any other ; its odour, its taste, the BensatioQB which 
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it coTQmanicatea by touch, and, in fact, tte entire 
gronp of sensations which we can possibly have 
excited in us by it, to be similarly dealt with — what 
would then remain? Onr ordinary conceptions 
would lead us to say the " thing itself," the 
"noumenon," the material substratum to whioh 
the properties or attributes belong. Eerkely, on 
the other hand, would reply that nothing would be 
left, — that objects are nothing more than a bundle 
^f sensationa bound together by a fixed law; and 
that a fixed law of connexion making the sensations 
occur together, does not necessarily involve a mate- 
rial substratum. Gtrant such a substratum to exist, 
and, in an object before us, to be instantaneously 
annihilated by Almighty fiat, the sensations being, 
however, preserved unchanged, and how should 
we miss the supposed substratum ? Evidently we 
should know nothing of its absence, — the object 
would remain absolutely the same to ua. 

MiWs remarks upon. — There is at least this much 
tmth in this doctrine, that all we can know of 
objects is the sensations which they give us, and 
the order and connexion of those sensations. There 
is not the slightest reason for believing that the 
sensible qualities manifested by a thing are a type 
of anything inherent in the thing itself. An effect 
does not of necessity resemble its cause i the sen- 
sation of cold is not similar to anything in ice, nor 
of beat to anything in steam.] 
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CHAPTER IV. 

Oh PROPOsrrioHa. 

A Proposition is a Bentence in whioli a predi- 
cate is affirmed or denied of a subject 

Mature and offke of the Copula. — The Copula is 
the mere sign of predication — the sign of the con- 
nexion between Subject and Predicate. 

It does not indicate the actual existence of the eubjeot ; 
the nation that it does ho arises from the double use 
of the verb "to bt" (viz^ aa a mereaign of aasaiiJon, 
and aa equivalent to "to taut"). 

I^cg the aopnla IncUoates the ooaneilaii betvsen ths two 
tarma, whateTer bu to do with tbat ommecton, rather tbaa 
with eithn of the termi iqiuataly, mq' be rsgirded ai 
belonging to th* oopula. See NtgiUiim and JtfodoUtjr.] 

"Mill discusBea the following distinctions in Pro- 
positions :^- 

I. ACBrmative and Negative. 
IL Simple and Complex (Oonditionala, Disjunotive*, 

UI. Universid, Particular, and Singular. 
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I. Affirmative Propositions are those in which 
the predicate is affirmed of the subject. 

Negative Propositions, those in which a pre- 
dicate is denied of the subject. 

Hobbes' Theory of Negation. 

Hobbes and some others state this distinotion differ- 
eotly ; the^ recognise oalf the aff/naativa copula (ia, 
art, &c.), and att&ch the negative to the predieats 
[thus, man it noi-mortaC), and this with the idea of 
simplifying, bygetting rid of, the dbtinction between 
afgrming and denying, bj treating every case of 
deoying aa the affirmation of a negative name. 

MUVs rMiarii on. — The diatinotion between affirming 
and denying is real, and is not to be got rid of by a 
verbal juggle. A negative name is merely one 
eipresaive of the absence of an attribute, — so that 
when we affirm a negative name, we really affirm 
the abienet, not the pretence, of anything; not that 
something it, but that it ia not. To put things 
together, and to put or keep them apart, will remain 
distinct operations whatever tricks we may play 
with hinguc^. 

Modality f like Negation, belongs to the Copula ; 
it 18 not that we have indicated commonly so many 
different kinds of predicates^ but so many different 
kinds of connexion between subject and predicate. 
For example — '* The sun ia rising," " The sun waa 
rising," " The sun will he rising." Here we have 
not so many different kinds of " rising," but so 
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maD7 different ways in which "san" and " rising" 
are connected. If a donhtful case should arise, as 
to whether a given part of a Proposition belongs to 
Copula or to Predicate, ask the question — Does it 
modiff the meaning of predicate, or does it rather 
affect the mode or kind of connexion between the 
dubject and predicate? 

Propositions which merely assert a state of mind 
reUUive to a/act, and not anything directly in the 
face itself, form a special class. They do not assert 
a connexion between two things, but what we think 
abont that connexion. Thus, " Ctesar may be 
dead," " 0. is, perhaps, or probably dead," and 
euch like, equal " I am not sure C. is alive," or 
'* I am not sure that he is dead." 

II. Simple and Complex Propositions. 

A Simple Proposition is one in which one predi- 
cate la affirmed or denied of one subject. 

A Complex Proposition has a plurality of sub- 
jects, or of predicates, or of both. " Conditionals" 
and *' Disjunctives " are the most important of 
Uua class. 

Conditional Propositions: — 

"IfAuB,thm it i3,"iB equal to this:— 
" The proportion C it Dita legitimaU inftrenet from tk» 
propotition A ii B." 

JTu dittmetion, then, bttwten a eonditiimal and a eattgori- 
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eat propoiitioa (aa far aa thare is any diBtinction) 
ia : — that a conditional proposition ie a propoaitioD 
ooocersing a proposition; the subject of the ftssar 
tioo is itself an assertion. 

This property, even, is not peculiar to conditional pro. 
positions ; there are other sorts of aaaertiona which 
nuiy be mada concerning a proposition, besides its 
inferribility from something else. Like other things 
a proposition has attrihutas whioh may be predi- 
cated of it ; one of these attributes is ito inferribilUy 
ftotn another statement, as just said ; but many 
Others frequently ooour. Thus, " C is D is an axiom 
of mathematica ; " " C is D is a truth of Scripture, 
and a tenet of Protestants," &o. &c. 

The important potition which eondilional propotitiont hold 
in logical treaiisei is simply owing to this, — that 
yihat tke^ predicate of a proposition, its being an 
inference from something else, is precisely that one 
of the attributes of the proposition with which Logic 
ia taoai intimately concerned. 

[To preveiit DaofiuioD, notice that Hill adopts Wh^telf's term 
" ffypoOaieal," aa a genui inclnding both " Conditioiialt 
proptr,' aod " Di^'uncKiw*,"— ainee DiijnnotiTei mb r«- 
■cdFsbla into Conditionals. ] 

Di^unctive Propositions : — 

Any one of these may bo resolved into two or more 
amditimudt, thus — 
" Either A is B, or C is D," is equal to 
" If A is not B, is D," 1 
" If C is not D, A is B," / *^«'' together. 

A Categorical Proposition is one in which tha 
assertion is direct, and not in any way conditional. 
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III. Universal Propositions, dtc. 

A general name ia said to be diatributed when it 
stands for each and every individual to which it 
can be applied as a name ; or, shortly, when it 
stands for the whole of its denotation. 

A Universal Proposition is one whose sabjeot is 
distriiwted. 

A Particular Proposition is one whose subject is 
vmdistributed. 

A Singular Proposition has for its Bnbject an 
individaal name. 

(Not neoeBsarily a Proper Ifamt, but oftan one of thoso 
eonnotalive or dacriptivt individual namet which 
bave been akeadj mentioDed. As, " The Pounder 
of Chriatianitj was cruoi&ed.") 

An Indefinite Proposition is one in which we 
know not whether it is Universal or Particular. 
They are only indefinite in Jbrm, the framer mast 
know whether he meant it to be universal or not. 



CHAPTER V. 

The Import of PROPOsiTioNa. 

The mwo question discassed in this chapter is this, — What 
ia the ultimate meaning of a Fropositiont When we make 
an assertion, what is it of which we really speak, and what is 
asserted of those things of which we really speak t 
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Since ft Propoutioti consists of the Subject and Predioat*, 
oonneoted by the Oopula, the main question natnrallj' sub- 
divides into two (as above), which will be discussed under 
I. and IL, while under IIL some misoellaQeous points vill be 
examined. These two questions are : — 

I. Between what is a connexion asserted in a Proposi- 
tion I in other words, What must we understand its 
terms to stand for or represent t 
II, Having settled what the Subject and Predicate repre- 
sent, we next inquire. What kind of connexion 
between them maj be asserted! 

I. What is it of which we really speak in an 
assertion? What do the terms of a Proposi- 
tion stand for ? 

In considering this question. Mill first examines thret 
views which have been advocated bj diSeieat 
Ic^icians ; and, after critioising these, he gives his 
own doctrine. 

isi Doctrine. — That a Proposition is the expres- 
Bicm of a GODoexion between two Ideas (i.e., that 
the terms must be nnderstood to represent the 
corresponding ideas). 

That is, — that a Proposition affirms or denies one idea 
of another; that "judging" is putting two ideas 
together, or bringing one idea under another, or 
comparing two ideas, or perceiving the t^eemeut 
or disagreement of two ideas. The whole theory of 
Propositions and of Reasoning being stated as if 
Id*a» constituted essentially the subject-matter of 
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these operations. Thus, "Gold is jellow" — these 
logicians would saj means that "M; idea of gold 
includes or agrees with mj idea of jellow." 

Mill's Criticism: — 

This doctrine is a seriooa mistake. It is true, as before 
stftted, that an idea or notion of the thio^ brought 
into conneiion is a necessary preliminary to, or 
tondition of, the intelligent assertion of a Proposi- 
tion ; but the aasertioQ itself refers not to the ideas, 
but to the external facts, 

2rf Doctrine. — That a Proposition expresses the 
relation between tie application of two names. 

This was the doctrine of Hobbes : " In every Proposi- 
tion," eaya ha, "the tiling signified is the belief of 
' the speaker that the predicate is a name of the same 
thing or things of which the subject is a name ;" 
in other words, a Proposition merely asserts thai 
the two namaa which oompoae the terms have 
or have not been assigned to the same object or 



objects. Thus, " Uan 
that "living creature 
whioh " man " ia a nan 
is true; if not, false. 



a living creatuc 
a name J)f everything of 
and if so, the Proposition 



Mill's Criticism. — It may be remarked of this: — 

(1.) It is a property which all true Propoaitions possess ; 
it is, in fact, an assertioQ made in every Froposi- 

(2.) It is the only analysis which is rigorously true of all 

Propoaitiona without exception, 
(3.) But the only Propositions of whioh it is a iv^cient 
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aooonnt are tbat very uaimportant cloas where both 
t«rmiS are proper names — as, " TulJy is Oioero." 
(4.) Of all other Propositions it is a very imperfect 
analyaia. Hobbes himself allows thst general names 
are given to things, not accidentally, aa it were, but 
because those things possess certain attributes, and 
it iis strange that he did see that when we predicate 
of any subject a name given beoauae of the posses- 
sion of certain attributes, that our object is not to 
affirm the name, but by mtatu of the name to affirm 
the altrUmtts. 

Zd Doctrine. — That the terms represent classes. 

That is, that on assertion oonsistB in including an indi- 
Tidual or a class in another class, or excluding the 
one or the other from it. Thus, " Plato is a philo- 
sopher," means that Plato is included in the class 
"philosopher J " "all men are mortal," that the 
class "men" ia included in class "mortal beings." 
This theory in, in fact, framed as if nature had 
arranged all the objsota of the universe into definite 
A priori classes ; things of the same kind being, as 
it were, done up together in parcels or bundles, 
called classes, so that it ia sufficient for us to know 
in what parcel or class any given object is included, 
and we have then all the informatioa aa to ita 
attributes which we can require. 

MiWs Criticism: — 

(1.) This doctrtne is an example of Barepor rp6npw (last 
first)— or the logical error of eiplainii^ anything 
by something which presupposes it. The fact is, 
things are not found in nature marked out into 
defined aad absolute classes. Gasses are made by 
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tba Ixuman mind ; obserTing that certiuti objects 
hare certain properties in common, we group them 
together into & class in virtue of these common 
attributes, and give them a name which connotes 
these attributes. The error in the theory, then, 
consists in this^objeots are (in real fact) first put 
together into a class because thej poaseas certain 
attributes, and then (according to thia view) those 
attributes are inferred because the objects belong to 
the class. 

(S.) This theory is further essentially the same as that 
of Hobbea ; to refer anything to a class ja the same 
as Baying the class name is applicable to it; for 
both the name and the class are dependent upon the 
possession by the objects of certain attributes. 

(3.) This theory is the basis of the famous " Dictam de 
■Mnni «1 Tivllo ; " the syllogism being resolved into an 
inference that whatever is true of a class is true of 
everything contained in that class. 

ith Doctrine. — Mill's view. — That a Propositioo 
asserts the coiinesion between what is connoted by 
the terms. 

That is, that every connotative term must be understood 
to stand for what it connotes ; the eonnoUd attributet 
are the things between which in a Proposition the 
connexion is asserted. A non-eonnotative term 
stands, of course, for its denotation, — i.e., th« 
objects to which it is applioable- 

Thus, " Uan is mortal," means " The attributes connoted 
by ' man ' are always accompanied by attributes 
connoted by 'mortd.'" "Ccesar isaman" equals 
the object "Ceesar" possesses the attributea con- 
nuted by name "man :" and so in every other oaB& 
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Instead of sajing " attributes connoted by," we may snb> 

stitute " phenomenon ' without altering the meaning 

II. We now proceed to the second of the 
two questions, — as to what kinds of connexion 
may be asserted in Propositions. 

The matter of fact asserted in evei; (real) proposition is 
one or other of these : — 
Simple Existence. 

/ the fact of r= Order in Time. 
Coeiistence | y^^ ^^^ ^f _ q^^ ^ p^^ 

Sequence. 

Causation. 

Besemhlance, 
But ^st — Carnation is only a case of Sequence, which is 
itself a case of Order in Time. Agiun, Cotaiitenct 
is either Order in Time, that is SimultaneousneBS ; 
or Order in Place, i.e., arrangement, collocation ; as, 
" The boya stand in a straight row," We, therefore, 
arrive at the followiog final arrangement : — 

1. Simple Existence. 

2. Order in Time. 

3. Order in Place. 
i. Kesemblance. 

1. Propositions asserting or denying the actual 
existence of something require no particular.remark. 
They are snch as — " There are Bnch things as black 
swans," *' White crows do not exist." 

Tliia elaii is di«tingni«lied from tte other three jnannnoh «■ tt 
doea not nisert a omnezion or relation of waj kind Iwtweeu 
two things. 
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2 A 3. PropositioDB asBerting the Conjunction 
(which includes Order in Time and in Place) in 
some way of two Phenomena, especially those 
which affirm or deny Coexistence or Sequence, are 
of great importance in Logic. 

Almost all Propositions eipreBsive of pliTsical facta, 
assert either the coexistence of two phenomena, or 
the aequeoce of one phenomenon after another. All 
Propositions Asserting that one phenomenon is the 
cawt of another, evidently afisert sequence. The 
most important Propositions wliioh assert Order in 
Place are mathematical loci ; that is, Fropositiona 
which affirm that a succession of points marked in a 
certain way will lie along a certain path. 

Propositions asserting Order in Time (Si multane oneness 
or Coexistence in Time, and Sequence) are so im- 
portant that, for the general purposes of Logic, tbej 
maj be taken eiclusivelj. Mill does this ; after- 
wards considering separatelj those which assert 
ExitUnce, and those which assert JUsemblanee, and 
Order in Place. 

It is evident that if one phenomenon is always conjoined 
with another, whether as simultaneous or as succes- 
sive, that phenomenon becomes a mark of the other, 
t.«., whenever we meet with the one we maj be sure 
of the presence of the other ; and every propiositioD 
of oonjunotion oomes within this formnla — " On* 
phenoTJienon it a mark of anof Aer pktnoTnenon," 

4. Propositions asserting Resemblance (or Dis- 
timilarity). 

There is a distinction in cases of Besemblanc« between 
phenomena whioh is important. We have — (1.) I72fv 
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trat4 res^Manet, where two things ate like each 
other, but we cannot analyit. that likeness, — it is 
cdmple, and incapable of being resolved into mora 
eiementaiy particulars ; and (2.) Ree&mhlance in 
lomt atsignable respeeU. Tbua, if I say " This horse 
resembles other horses," I nan enumerate the details 
of form, colour, &a,, &a., in which the animals 
agree ; but if I say tbis " Red is the same as that 
red," or " The hunger I feel to-day is like the 
hunger I felt yesterday," the resemblance cannot be 
thus analysed ; we can only say that there is a re- 
semblance, we cannot say in what if eonnsU. It 
is evident, however, that any resemhianoe of the 
second kind between two things must consist of an 
aggregate of resemblances of the first kind. The 
vltimate rtseaiManca are resemblances in our timplt 
feelings (i.e., conscious mental stAtes not compounded 
of more elementary states). 
The most important Propositions asserting Besemblance 
are those of Mathematics ; resemblance having then 
the form of equality or proportionahty, 

III. Certain Miscellaneous Questions. 

1. Propositions hating a general name as predi- 
cate do not properly assert resemblance. 

The contrary has been maintained by some ; they would 
say the assertion, " Qold is a metal,'' means " Gold 
resembles metals more than it does any other class 
of bodies." But a class is usually not founded upon 
a mere general unanalysable resemblance, but upon 
resemblance in certain assignable attributes com- 
mon to all its members. These attributes are con- 
noted by the class name, and it is the possession of 
these by the subject which we mean to assert, and 
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not mete genenl siioilarit;. It might still be uid, 
** Gold is a metal," i.$., " tfae attributes connoted by 
mime gold are accompanied bj attnbutes oonm>ted 
bj name metal," if no other metal existed ; just ao 
we may saj, "The Lord is God," though there is 
' none other beside Him. 

There are, homever, two exceptional cases, i.e., 
eases where mere resemblance is predicated by a 
ffcneral name : — 

(a.) Where an individual ia pat into a class simply be- 
cause it resembles the members of thct class more 
nearly than of any other, and not, as usual, because 
it possesses the distiactiva attributes of that class. 
Tlius we say, "ATUnic it a metal,'' though it differs 
in many respects from the other metals, because it 
resembles them mors nearly than it does anj other 
class of the elements. 

(£.) Where the class corresponding to predicate name 
consists of members which have only an ullimatt 
reumbkmce, and not a resemblance ia specific assign- 
able particulars. 

The closes in question are those into which our 
*iinj>U feelingi may be divided — " white," " red," 
"bitter," "sweet," &o. If I say "This tastes latter," 
at bottom I onl^ meau that it resembles other tastes 
which I have previously known under that name, 
and it would not be realJy miderstood by any oaft 
who had never eiperienoed a bitter taste. 

2. Propositions whose terms are abstract require 
no separate remark. Tbey may always easily be 
changed into PropositioQS with corresponding con- 
crete terms. The abatract name denotes the attri- 
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hutes whicli the concrete connotes ; " humaaity is 
s mark of mortality," =** man is a mortal being." 
3, Negative and Particular Propositions only re- 
quire a slight corresponding alteration in the ex- 
pression, thas : — 

'' Sofutrut «reuKS-,/biM«i,"="the attributea connoted by 
horse are a mark of the absence of those cou- 
noted by web footed." 

"Somr bird* are leeb/ooted," =•" AttrihuiBa connoted by 
bird are sometimea accompanied by attributes con- 
noted by web-footed." 

It may be here remarked, once for all, that we consider 
Iht abstnce of aa atlrSmte aa being itaelf an attribute. 
Thu^ t.g., we call " tujI blue" an attribute. It is a 
convenience which avoids circumlocution. 



CHAPTER VI. 

Vbbbal and Real Propositions. 

Verbal Propositions {= Essential = "Ana- 
lytic " of Kant) are those in which the conno- 
tation of Predicate is part or whole of the 

connotation of the Subject. 

To these we may add those Propositions in which both 
predicate and subject are proper names. 

A Verbal Proposition asserts, therefpre, of a thing only 
what haa already been implied when we uttered the 
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name of the thing. To say "Man is an lutimal" 
COQveTa no information, " animal " heicg part of the 
very meaning of the word " man ; " for we should 
certainly not call anything not animal "man," 
Verbal Propositiona, therefore, do not properly assert 
matUri of fact, but only inform us as to the mtaaing 
of vaimet. 

Real Propositions (= Accidental = " Sjtt- 
tlietic " of Kant) are those in whieli connota- 
tion of Predicate forms do part of connotation 
of Subject. 

All Propositions, therefore, which have a proper name 
for the subject (and iwt for predicate also)— sines 
such names connote nothing — come under this olass. 
If the subject be a general name, it is, as already 
said, necessary that its ooDnotation should not in- 
clude that of predicate. Thus—" Man is a being 
which cooks its food ;" "cooking his food "is not 
included in the meaning of " man." 

II. Assumption in Propositions of the Real 
Existence of the Subject. 

Take this Propoaitioa *' A ia B " — ander what 
circumstances are we to aoderstand from the Pre 
position itself that A actnallf exists P 

1. Verbal Propoiitiom do not, in itrictTitsi, imply thav 
the subject really exists ; they are, as ne shall see 
really more or less perfect def,nition% unfolding the 
connotation, or meaning of a name; and for the 
ordinaty copula " i» " we may substitute " in«aiu," 
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ititiiont altering Uie asssrtion. Thia ie clearlj seou 
where the subject oonootes a group of attributea 
brought together b; tba imaginatioQ oolj ; tbua — 
"A centaur ia a being half man half liorae,'''>"A 
OBDtauT meauB a being," iio. 

Nevertheless, tu a matter of fact, most Verbal 
Propositions do involve a tacit assertion «( the real 
existence of the subjeot. In suah cases the appar- 
«atl^ mtple auertun nallff wntiiti of a dtfiniiion 
togtther vnlh a poitulait; thua — "A triuigle is a 
three-sided figure," = "Triangle moans three-sided 
figure,''+'' Such a fignre exists ; " the last being the 
postulate or assertion of actual existence. The 
importance of this will be seen hereafter. 
S. Real Propotition$ do necessarily implj the real exist- 
ence of the subject, becawBO if the subject ba non- 
existent, there ia nothing for each a proposition to 
assert. 

Apparent ezoeptiona maj' occur to this — thus we 
may say, "A ghoit htranied 1U» bedroom," " Tha god> 
dweU on Olympui ; " but even here it ia evident that 
the actual existence of " ghoil " and " god* " is pro 
Un^jore aasumad. 

III. Uses of Verbal Proposiiiojis. 
L With the assumption or postulate of the actual exist- 
ence of tbe subject : — 
(a.) They may convey information of that eziatence as 

a fact 
(6.) They may serve as the basis of deductions, as do 
the axioms of mathematics. 

%. ^iAoHt that assumption—that is, in strict, accuracy 
— they only serve as definitions, — ».«.,. to unfold 
meaning or ooauotatiou of the subject. 
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With the ezeeptiona hen mentioaed, EttU Propoaitiona 
are the only propositiom which ean ooav«j tinj in- 
fomwtioit u to TiuUUn ofjatt, or finm which any 
inferewx* as to matttrt ofjiiet ean be drawa, 

IV. Two modes of stating import of a 
{Heat} Proposition. 

(HUl ban, u snul, tikM nopodtioB* UMrting emyvtKMm 
u ttc Fropocition* of Lo^ 8w p. 31.) 

(1.) Attnbutes connoted bj subject an aecompcmxed iy 
attributes connoted by predicate ; or 

(2.) Attributes ooanoted by subject an marh of, Ac. 

These are really equivalent, but (1.) points to the Pro- 
position regarded as a mere piece of knowledge ; 
while (2.) points to its pradkal oea 



CHAPTER VIL 
L On Classiticatiox j ahd IL Thb Prbdicablks. 
I. Classijtcaiion, 

(Olusificaitian ai > Hdentific proceu !■ dlumied in Book IV. 
E«ni only > few etamentarj pointi an soCiiied). 

1 Connexion of NamiTig and Classifieatton. 

Gtneral namat hara a meaning quite irrespeotiTO of 
dattet (that ia, when we assert a general name, as 
" man," of a subject, we mean to assert that that 
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Bubject poesesses certain attributes, " animalitj,* 
"rationality," "upright form," 4c, &a., vhich haa 
nothiog to do witK olasaes), but there is a twofoM 
■eonnexion between them : — 
(a.) ClauM moitb/ owe thtir Kciitence, ai clatsa, (o 
general namei. 

lb ia perfectly evident that if we inveat a name, 
connoting certwn attributes, we thereby create 
a class, — conaisting of everything which pos- 
sesees those attributes. Thus, suppose I take 
two attribotes, " perfect molecular mobiHty " 
and " inelasticity," and dayise a name " liquid," 
which Bhall connote or mean those propertioB, 
a class id ipiofacCo formed containing all objects 
possessing those two properties. Theoretically 
it matters not whether the objects are many, 
one, or none at all,-<~-the class then beingwboliy 
imaginary. 
(p.) But eomelimes, on tke other hand, general sunnet mm 
&eir exiitence to clatMi. 

A name is sometimes introduced because we have 
found it convenient to create a class. This is 
usually the case with the classes of Plants and 
Animals; as when we divide Plants into " Pbsa- 
nog-imous" and " Cryptogam ous," J[c. 

~ n, r . . v ^i f Hedl kinds. 

It is a fundamental principle in Logio that the power of 
framing classes is unlimited, as long as there is any, 
even the smallest, difference to found a distinction 
upon. Thus, out of the class " Man " we may cut a 
class " Christian," out of this a class " Protestant," 
again a class " Bishop," out <d " Bishop " the class 
" black-haired," and so on at? irtfimtum. 
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But if we contemjiate our claases when formed, we dis- 
cover tb&t the; coDStitate tim very broadly distin- 
guished divisioDS, — Real kindt and Sot-reud hindt. 

Real kinds are classes the members of which are 
characterised by the possession of an iacxhanstible 
number of common properties, not referrible to any 
common cause. 

Heoflfl the differences betw^n two individnali belongiDg to 
two di»tinct Real Idndi Rre ■< innimiBralila m tha pointt 
of offretmenl between two individaaJi belonging to the 
nme Bealkiad. 

Jfot-real kinds are classes the members of which 
agree only in certain particulars which can be nnm- 
bered, — that ie, which have only certain specific 
and determinate common properties. 

Thus, compare the class "Animals" with the class 
" WhiU ihmg$; " in the ktter the members are not 
distinguished necessarily by any common properties 
except " wKilenets," and any properties effects of 
"whiteness;" but a hundred generations have not 
exhausted the properties which are common to all 
" animaU;" and though physiologists are continually 
diaooTering new ones, yet there is no probability 
that they will ever be able to say that they know 
them all, — that they have arrived at a knowledge of 
every property which exists in " animals.'' More- 
over, these common properties are not referrible to 
any one cause, "AnimaU" therefore, is a Eeal 
kind ; "ichite things" is not. Similarly in chemistry, 
the name of any element represents a class of ob- 
jects, "Sviphur," for instance, is a class including 
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every Beporate piece of sulphur. Will the time eror 
eome when chemista can say that they have ex- 
hausted the whole list of the {Hropertiea which those 
diSerent pieces of sulphur poseeas in common t 
" Sulphur," like the other elements, tberefoie, is a 
Beat kind. 
It is sometimes aaid that Heal ikinds are natvrai cZomm, 
or claiia fanned by natare ; we have already seen that 
olosaes are really framed by the human mind, but 
the expression is true thus far, — (1.) that Beal kinds 
are classes for the recognition of which, as such, no 
elaborate process is generally required, because each 
of them is marked off from all others, not by some 
one or fen properties which may be difficult to de- 
tect, but by its propertiea generally, by its toui 
ttuenibU; and, further, (S.) the ends of cloaaifioatioa 
would be subverted if we did not recognise Beal 
kinds as classes. 

11. TJie Predicahles. 

The Predicailes are a fivefold division of general 
natnee, to express the different kinds of claae rela- 
tion which may exist between the subject and pre- 
dicate of Propositions, 

I'hns, take any FropoaitioQ, aa " all A is B," — the sub- 
^eet "A" represents a class or an individual, also 
predicate, being a general name, stands for a daas 
" S," — the Predicabies express the different kinds of 
relation which may enst between these two classes, 
or between an individual and a class.' It is evident 
that there are no names which ore exclusively 
gmtera, qt exclusively tpeoia, &0., but that a name 
may be one or other, according to the subject of 
which it is predicated. 
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TMfioe Predicables are : — 



Genoa. \ j DfaMnotioM foonded npon the Natnni o( 

~ ' j [ Thi^«, Gentu and Species Ijoing Beal kindJL 

Differentia. ' 

Propriam. 

Accidene. 



H 



A Genus is any Keal kind which contains the 
eabject, bat which, at the same time, is divisible into 
lower {i.e., \a&& extensive) Iteal kinds^ in one of which 
the snbject is also contained. 

Sucb s kind ia b gBDna to all kinds below it \ & Q>eoiea to 
all kinds above it. 

"AU kiogB STA aDimftla," — han " ammaiA* ia a gen-u* to 
" kinga," since being a Beat kind it includes a lower 
Real kind " man," to which also " king" belongs. 

A Species (i.e., an inflma species) is the proxi- 
mate or lowest Beal kind to which the subject can 
be referred. 

it ia eamlj seen hew these two distiuotions are founded 
npon tbe natture of things, since whether a class is a 
Beal kind or not, and whether it is the lowest Beal 
kind in reference to a given subject^ are clearlj 
questions pertuning to the nature of things. Take 
classes "negro" and "white man," — now if these 
differ only in some few assignable peculiarities, thej 
do not form distinct Real kinds ; but if they differ 
as a man imd a horse differ, or as pboaphorous differs 
frcm sulphur, in an inexhaustible number of particu- 
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lare, they are ijistinot kinds- Notr, when we saj the 
"Hottentota we negroes," whether "negro" is the 
Species to Hottentot depends upon whether "negro" 
is a Real kind or not, — a question of the actual facts 
of nature. 



Differentia (in Btrictness) is the snrplos of the 
COD notation of the name of the species, over and 
abore that of the name of the genas. 

A species (as man) may be referred to a different Getiera 
(aninud, vertebrate, mammal, &o.), according to our 
purpose on the particular occasion. In any such 
case, it is evident that the name of the species will 
always connote all the attributes connoted by the 
name of the Genue, and also an excess of attrihntea 
peculiar to itself. Thus " man," besides connoting 
aU that " mammal " connotes, connotes also a num- 
ber of other attributes peculiar to itee]f (erect form, 
rationality, &c, &c.). It is this excess of connoted 
attributes which distinguiahes " man " from all other 
epecies of Oenus "mammal,"— in other words, forma 
its DiiTarentia in respect of that Oenui. 

The Aristotelic Logicians, instead of takii^ Ae wholt 
of such excess attributes, fixed upon that one of them 
which seemed to them the most important ; thus, 
in the case of " man " tbey picked out " rationality " 
BBthe Differentia. Since this usually fulfils the pur- 
pose for which a Differentia is framed, i.e., to di»- 
tingviik the species, we may give a 

Looser and more practical definition 0/ Differentia, 
thus : The definition of a species is that part of the 
connotation of the specific name which distinguishes 
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the species in qneBttOD from all other specieB of that 
particular genns to which we are referring it. 

(" That p&rt " being compcsed of one or more, or all, 
eioesa attributes.) 

{^Special or Technical eonnottUion. 

\, In name* already connotaiive, ne maj, if onr purpose 
require it, change the ooimotation, — that is, we may 
seleot irom amongst the common properties of the 
objects denoted hy the name, a set distinct from 
tboae previouslj assigned to the name. Thua 
"man" ordinariiy connotes animalitj, a certain 
form, and rationalitj- ; but in a natural history 
Bjatem it maj be made to me&n a certain arrange- 
ment of teeth, and the possession of two hands. 
This forms a Mpccial connotation of name " man." 

2, Even tu)n-eonnotative namei may have a connotation 
assigned them in this way ; thus, " whiteness" pro- 
perly connctes nothing, but it may be made to mean 
" a mixture of the different tints of the apectrum," 
and similarly in other cases.] 

A Proprium of a species is any attribute which, 
although not itself connoted hy the Bpecific name, 
yet follows from some attribute which that name 
does connote. 

There are ttco classes of Propria : — 

I. Those which follow by way of c<»ueqaenet, i.e., a» a 
oonclunoQ from premisses. 

Thus, the attributes connoted by name "paral- 
lelogram" are — " haTing fonr straight sides," and 
' having opposite sides parallel ; " a pivprivm (of 
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crpeoiM "patrallelogTua"), "having opposite aJde* 
equal," followa by waj of eonufuaut, 
2. Those whi<^ follow bj waj of efect, i.t., u an efiect 
from B oKine. 

Thus, "man" conaotei, kmongatotber things, the 
attribute " rationality," from this a prnpriiim of 
" man " " capooity of using language ' followa a* an 
effect 

An Aecidena is an attribata which, being neither 
connoted by the name of the specieB, nor following 
from any attribute so connoted, is yet fonnd in the 
epecies. 

Accidents are of two kinds : — 

1. ImepardbU — those which might, as for aa we oaa Bee, 
be absent from the species without making it a dif- 
ferent one, and jet never ue so absent. As, " block- 
nesB " of apeoiea " crow." 

S. Separa6l«~— those whioh are sometimes present, some- 
times absent in individuals of the species, Ae, " nd- 
haired" of speoiea " man." 

A fortiori, these aooidents are " separable " which 
aie not «t)«n aoTutaiU in the individual, oa " being 
ttlothod," " being ill," &>. 



CHAPTER TIIL 

Oh Dkfisition, 

A Definition is a PropoBition declaratory of 
the meaning of a word ; or, more precisely, it 
is the statement in words of the constituent 
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parts of the facts or phenomena of which the 
meaning of every word is ultimately com- 
posed. 

Flau *» LogU and Uit. — DeSnition ta the Logical in- 
Btnmieat of the first divisioD of the Scieoce, that 
relating to Temu, It remediea their iudietiuctneBB, 
by giving a preciBe and fiied meaning to every name 
capable of having such a meaning assigned to it, so 
that we may know precisely what attributes it con- 
note^ and what objects it denotes. It is only in 
this way that our assertions can have a fixed and 
determinate import. 

liefinitions are either : — 

I. Perfe<^. 
TT T- r . i Incomplete Definitions. 

II. Imperfect [ Accidental Definition.. 

i'«^rt(=Comp]ete,Adeqnate,Scientific)i>g/J«i- 
tiona are those which declare the whole of the facta 
which the name iavolves ip it« siguificatioB ; that 
is, in the case of coQcotative names those which 
QQfold the whole connotatioQ. 

Imp^feet Definitions are those which do not do 
this. 

(These distinctions apply more or less to the definition 
of every name, but since the only n/m-contiotatict 
nam** which can be defined are the names of single 
' attributes (see p. 12), which are defined by assign- 
ing the fuudameutum of the attribute, this clasa 
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may be at once dismissal]. Of eonnolativt fuanei 

(nee also p. 12), tbe dass of primary imporUnoe 
bere is tbat of eonorett general namei; and this 
chapter may be considered as dealing nitb these 
exclusively, unless otherwise notiSed. All that it is 
necessary to say concerning comuitative abttraet 
nama (names of groups of attributes, or of attri- 
butes nbich baveattributes) will be given separate!; 
under that head). 



I. A Perfect or complete Definition is one 
which expresses the whole coimotation of the 
Name. 

Form of a Definition. — The Definition mnet give 
the several attributes connoted by the name de- 
fined ; now these attributes may either be ennme- 
rated singly and seri<Uimy or several may be 
grouped together nnder one word. la either case, 
again, we may name the attribatee either directly 
by their own proper abstract nameR, or indirectly 
by using words which connote them. Thus, we 
get this arrangement: — 

i(a.) The attributes may be 
expressed dirtetly by 
the abstract names 
which denoU them ; or 
(6.) The attributes may be 
eipresaed ivdireetly, 
by names which coi»' 
Motgtbem. 
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31. Imperfect Definitions are either : — 
1. Incomplete ) Name defined by jart only of its oon- 

DefinttioDB. j notation. 
% Aooidentol ^ „ , 

Definitiona. / Definition composed of aome attnbute 
> which is MO port of the connotation 
Descriptions. ) °'''^^ """"^ '^^^''^■ 

Imperftct Deflniiiovt are firamed with reference to one 
practical use of Definition, — the discriminating the 
things denoted hj the name from all other things, — 
rather than with regard to ecieutifio accuracy. 

1. Incomplete Definitiom serve the practical 
purpose of Definitions when it happeos that all 
objects which possess the ennmerated attributes 
possess those also which are omitted. 

Logical Rule that Definition should he "per 
genus et differentiam.'' 

lucomplete Definitions seem to have been had 
in view by Logicians when they laid down this 
well-known rale. It may be observed of it : — 

1. That it would be better expressed "jmt geam et dif- 
ferfiUiat," as it might then yield a complete Defini- 

8. It is impossible thas to define all names capable of 
being defined, — aviuma genera, itx example. 

3. The object aimed at by those who laid down this rule 
is unattainable ; they seemed to imagine that the 
fuuouou of DeSiiitiuu is to expound the division of 
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kinds ; but thii is impossible. 

2. Accidental Definiti<ms or Descriptume. 
Ara deflnitioDa composed of taj attribute or combina- 
tioD of attributes vhicb [though they are not coo- 
noted 1^ the name defined) happen to be common 
to the nhoie of the subject, and peculiar to it. 
Tims ; — " Man is a self-cluthing uilmal." 

" Man is a food-cooking mamlnal'' 
It is oulj necesearj' to a Definitioo of t^iis kind that it 
should be convertible with the name it professes to 
define ; that is, it should be predicable of eTerjthing 
of which the subject is predicable, and of nothing 
else. 

[Special or Technical Befinitiona. 

Such accidental definitions maj be raised to the rank of 
incomplete or even of complete Definitions, hj 
making the elements of the desoription part or all 
of the connotation of the name defined. 

Tbua: — "Man is a two-bsnded mammal" is Cuvier** 
definition of " man," — what with him the nams 
"man" actually connotes.] 

III. Definition of Abstract Names. 

1. Cotmotalive Abstract riomes (Tiz., names of groups of 
attributes, or of attributes which have attributes) 
m&j be defined like concrete names, bj enomerating 
the attributes which they connote ; the defitiition 
in fact being parallel to that of the oorreaponding 
concrete terms. 
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Thus :—Hnmaait7— Corporeity, Animalit)', rationalitjr, 
ereot f ono. 

A human being = A aorporeal, animated, rational, 

ereot beii^. 

2, Non-eimnotatvx <Astratt nataet {i.e, names of a single 

attribute) must be defined by analynng iht funda- 

mentian of that attribute ; i.e., bj eaumerating the 

facts or phenomena vhich the attribute repreaents. 

Thus : — Eloquence— the faoultj of infiuenoii^ the afTec- 

tiong of mea by means of langusjie. 

IV. What Names can and cannot he de- 



L Every name ^dwu meaning can be analysed eon be de- 
jiTud, — whether concrete or ftbatraot ; that is, every 
name in reference to which we can diatiaguiah into 
parts, the attributes or set of attributes wliich form 
its signification. 

piren when the fact or phenomenon is one of our 
umple feelings, and, therefore, incapable of analysis, 
the names both of the e^ett which excites, and of 
its attribute or property of exciting the feeling, may 
be defined by saying that they do so, but the name 
of the feeling itself cannot be defined. Thus ; — 

White thingmian objeot which excites the sensation of 

white. 
Whiteness aaproperty of exciting the sensation of 

& 7^ iuzTiut vAuA cannot be d^tud are : — 

1. Proper names — since they have no meaning. 
S. The names of our simple feelings, because their 
mnaning cannot be analysed. 
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Thus the names " sensation of white," " sen* 
Bfttion of pain," of "weariness," of "hunger," 
&a., &c, only meaa similant^ to senaations w« 
have previously been accustomed to call hy 
those DBmes ; and if we wished to couTey a 
notion of them to another, we conld only do so 
by calling up eoniething Bimilar in his own ei- 
perienoB, Language is not adequate to explain 
colour to a man horn blind ; the ^milaritj to 
previous feelings which the names of aenBatioa 
of colour connote not being appreciable bj bim. 

V. Doctrine that Definitions are either of 
Names or of Things. 

!MaDy Logicians have divided Definitions into 
two clasees, thns : — 

1. JVomtnaiiJe^itioa"" Definition of aname,*.*., eiplain- 
ing the meaning of a name. 

S. RtaL Definition -iDefinition of a thing, i.e., explain. 
ing the nature of a thing. 

In truth, all Definitions are definitions of naitut, and of 
names only, but what they confusedly perceived, 
and therefore vaguely indicated, is really the dis- 
tinction, not between definitiooB as such, but be- 
tween definiUimt without, and dejhiitumi vrith, a 
poitvJaSo or ataimption of the real exitttnce of thing/ 
cOTTeiponding to the name defiiud. (See p. 36). 

1. Definitions which merely declare the meaning of a 
name, without any assumptioa as to real existence 
of the subject. Tliie they called " Soravtial Dtfini- 
tum," or definition of a ntaae. Such declare nothing 
SB to faatteri of fact properly so called, but only the 
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meaning which custom has tLsaigned to a name, and 
therefore no oonclusiou aa to matters of fact can be 
drawn from tbem. 

S. Defiaitiona which explain the meaning of a name, but 
at the same time assume the real existence of the 
Bubject. This they termed " Beal Ikfinition," or 
definiticai of a thing. 

If in the former case we pat " meana " for " is," no change 
is made in the meaning of the proposition, nor ia 
any inference which we may draw from it (being 
only inferences as to meaning of names) affected. 

In the latter, the change leaves the true definition, but 
withdraws the implied assertion or postulate of real 
existence ; and it is self-efident that no matter of 
fact could be inferred from a proposition which 
merely declares the sense in which we employ a word. 

h.% further arguments in snpport of the view that 
an apparent inference from a Definition is really an 
inference from the contained postulate, Mr Mill 

L Examines EaoUd 1. 1, kail aliavi thai the very first itep, — 
"about centre A vith ladiiu AB, deicrlbe ■ oirole," 
depends apon the poesibilit; of the ocfuoj exitUnct of a 

2. And fmiher shova that if tbs inferenae is laallj from tb* 
Definition, wb may draw a falie conclusion from tins pre- 
misHei^ — A dragon is a thing breatblng flame^ a dragoa ii a 
Bcrpeat : therefore, lome lerpent breathei fame. Here, 
in tba major premiss, the definitiaa ia true, but the poa- 
tulate is false, and tba conoluaion being falae ehows tbat 
our icferenoe is really from tba falae postulate, not from 
the true definition, 

[That definitions are really the premisses of scientific ia- 
ferenoe (aa in Euclid) is sometimes defended by say- 
ing that they are so, provided that they are framed 
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ooDfoTmably to the order of nature — that they assign 
such metuunga to terms aa ehall suit actually exist- 
ing objects. From the meoniag of a name, we are 
told, it ie possible to infer physical facts, provided 
the name haa corresponding to it an existing thing. 
Bat from whioh, then, ia the inferenoe really drawn 
— &om the existence of a thing having the pro- 
perties, or from the eiistenoe of « name meaning 
tbemi] 

Tisae postulates are not always exactly true, — 
the things whoae existence they tacitly assert do 
aot always exist exactly as defined. 

Thus, probably no oirde ever existed whose radii wera 
predieh/ equal — no point withoat m^nltude, no line 
without breadth, ka. 

Emet lliett potlulatet are naSi/ neppontioru or hypothau; 
that is to say, we ruppota such points, Unas, circles, 
&o., to actually exist as described in the definitions, 
though they do not in fact. 

This explains what Mill means by saying that "gmmitry 
it bcued upon hypothnei or tvpjwnfwM;" which is 
evidently true, because we have already seen that 
its inferences (putting f^ cedomt aside for the pre- 
sent) are really from the postulates in the defini- 
tions^ and these postulates or tacit assertions are, in 
fact, auppositiona. 

Since mathematical truth (at least in part) rests ulti- 
mately upon such suppositions, a difficulty arose in 
understanding how the most certain of all truths 
could rest upon premisses which, so far from being 
exactly true, were certainly not true to the whole 
extent assumed. The real answer to this difficulty 
is, that OS mve/i of tha premUiet is true a$ it reqitwed 
to Mppart (w mwih a* it tnu o/tht eonehmon. 
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Some get over this apparent difficalty by eayiDg 
that the Definitions of Mathematics are really De- 
Unitions not of the things, but of our ideas of thi 

things. They say that what we argue about are our 
meutal pictures or ideas of points, circles, lines, &c., 
which do ex^oc^^y correspond to the De&nitionB, 
On this Mill remarks : — 
L Even if ne can form a mental picture of a mathemati- 
cal point, line, &o., the definititm poatulatea the real 
existence of auoh an ideal picture, and from those 
poHtulatea all inferences must really be ma<]e. The 
case is in fact exaotlj the same aa before, onlj we 
have a mental picture instead of one drawn on an 
external surface. 
S. Aa a matter of fact, however, the mind can form no 
such pictures or notions as the hypothesia implies. 
We cannot conceive a line without brendth, &c. 
All that we can do is to attend to its length eiclu- 
siTcly, neglecting the breadth for the time ; and so 
in every case we can attend to and deal with a single 
element, ea existing alone, but we cannot picture it 
to our minds as actually so existing. 

Proper meaning of ^^ Definition of a Thing," 
In Book IT. MiU remarks that if we retain this expros- 

sion in Logio, we must give it this meaning : — 
The Definition of a thing, or rather o£ a class of things 

(for we oonnot define an individual], is defining the 

name in such a manner that it ahall still continue to 

denote those things. 

VL An inquiry into the Definition of a 
Vame {ie., as to what the Name should 
mean)— 
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Is an inquiry into the specifio attributes in whicli tha 
objects which the name usually denotes, agree or 
differ. A definition is therefore not arbitrary, and 
often involves a long examiafition into the proper- 
ties of things. 

Thus, suppose we wish to define "jwt aetiont," it would 
be necesaar? to oollect instances of actions to which 
that designation is applied, and to examine them 
car^ullj to determine in what tbey agree. Having 
settled the properties, qualities, or attributes com- 
mon to all just actions, we have next to decide 
which of these are beat adapted to enter into our 
Definition. 

This inquiry is, however, rendered dificuU ly : — 

1. The fact that words (particularly some abstract 
names) are constantly used witbout any definite 
connotation, except that of vague resemblance to 
other things called by the same name. 

Thus, when ordinary people speak of an act as "just'' 
or " noble," they often really mean nothing more 
definite than a v^^ue feeling that the act in question 
resembles others which they have heard so called. 

i. The transitive application of words. There is a con- 
stant tendency in men, when they meet with a new 
object, not to invent a new name for it, but to give 
it the name of some known object which eeeius to 
reaemble it most. In this way a name may pass 
&om object A to object B, from this to C, again to 
D, and so on till every vestige of definite significa- 
tion is lost, and the various objects denoted by tiie 
name come to have really nothing in common. The 
name "beautiful" ia perhaps an example of this 
prooeaa. 
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INFERENCE OR REASONING IN GENERAL. 



CHAPTER L 

Intebbnoe ih Oensra.!.. 

A Propotitian u laid to be pramd whan wa believe it to b« 
true by reason of some other foot or statement from whioir 
it is saiA to follow. 

I. Iiiferences improperly so called: — 

That is, the cases id which a Proposition, osten- 
sibly inferred from another, appears on analysis to 
assert merely the Tery same fact, or part of the 
same fBiCt asserted in the first. 

1. ^qaipoUenty or equivalence of propositions. Thus, 
"all men are mortal,'' for " no man is exempt from 

8. St^cUtemoHm — All A is B .*. Some A ib B. 
3. Convtrtion — As some sovereigns are tjrants .*. some 
tyranta are savere^^ns. Both propoaitionB assert 
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the same fact — that the attributes connoted by 
"Bovereign" are sometimes conjoined with those 
connoted by " tyrant* 
4. Bi^etition of eonTMiation—ue,, when predicate of con- 
sequent is part of connotation of predicate of ante- 
cedent. 



mal," "Animal" being part ot connotation or 
meaning of " man." 
CS. AU oih«f ca*ei of to-ecUUd Iinmtdiat« Inf«reacet may 
be added to Mill's list Suoh as (1.) <^ Oppotition 
—A is B -•- A is not non-B j (2.) Of Relation— K is 
the son of B .■. B is father of A ; and such like.^ 

II. Logical forms of Inference. 

1. iTuketion is reaaoniDg from particalars to 
genersrls; or, more correctly, inferring a PropoBi- 
tion from Propoeittons less general than itself, — 
the conclnsioa being more general than the largest 
of the premisses. 

2. Ratiocination ( = Syllogism) is reasoning 
from generals to particalars ; or, more correctly, 
inferring a Proposition from Propositions equally 
or more general than itself, — the conclusion being 
less or only equally general vith the largest of the 
premisses. 

3. Tnfer&nce from particulars to particulars — that 
is, from individual cases to another individual case. 

IE from having seen A, B, C, and some other persona die 
(supposing, of oourae, that I know nothing eioept 
what I obaerre myself), I infer E also ia mortal, I 
•vidently reason from the former particular cases to 
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the jot untried case. A little oonsideration will 
show 118 that a large number of our every-day infer- 
ences are at this sort. 

There u, hcrwejitr, no real difference behiieen thit 
modi of rtatoning and Induction. For it is clear 
that, in order to be logically warranted in my con- 
clusion that E is mortal, I must have evidence 
enough from my antecedent particular caaea to sup- 
port the inference "Any man is mortal," — for if the 
evidence did not amount to proving this, how oould 
I be sure that E might not be amongst the excep- 
tions 1 But if it prove " any toan is mortal," it at 
course proves " all men are mortal,"— i.e., it is on 
Induction, or the inference of a general proposition 
from particular cases. As MiU says — " Whenever 
we are hgicaUg warranted in arguing from a set of 
partioalar oases to some new case, we are also war- 
ranted in inferring the general proposition, which 
includes that new cose," and this being so, we may 
consider this mode of reasoning as identical with 
Induction. 
Further, then, since (as will be showu hereafter) Ratio- 
cination is only the imierprttatian and appliaition of 
IndviCtiont, all Logical Inference consists in Induc- 
tion, or in the interpretation and application of 
Fropositions arrived at by Induction. , 

Indttction u without cfouif a true procett of infa-- 
nu!»— the facts stated in conclusion are bond Jids 
different from the facta given in the premisses. If, 
from examining four cases of mortality in man, I 
infer E also is mortal,— this last fact is clearly dis- 
tinct from the others ; still more if I lay it down 
that "all men are mortal," I assert innumerable 
•eparate facts, — X is mortal, Y is mortal, &c., &o. 
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CHAPTER IL 

The Stlloqisu. 

br the Analjais of the SyllogiBm Mill takes the two elemen- 
tary fonna of the first figure, Barbara, Celarent, as the uni- 
Teraal typea of all correct Ratiocioation, — the first for affir- 
mative, the aeoond for negative ooucluaiotia. An argument 
in any other figure may he reduced to one of these. 

I. Initial Ajialysis of the Syllogism. 

In both theae general typea the major premiaa is uni- 
versal ; all Batiocioation, therefore, atorts from t> 
general Proposition. 

The minor premiaa ia affirmative, asserting that some- 
thing is contained in the olaaa of which aomething 
has been affirmed or denied id the major premiaa. 

The oonclusion, then, infera that what is affirmed or 
denied of the entire class may be affirmed or denied 
of the objects asserted to be in that class. 

It waa by regarding this analyais as sufficient and ex- 
haustive, tliat the Bietum dt otnni et nuUo came to 
be accepted as the Axiom of Batiocioatioo. 

II. This dictum is a mere identical Pro- 
position, and not the Jundam&rUal Axiom of 
Syllogism. 

A (whole) dass is, in fact, the same thing aa (all) the 
iodiTiduals included in it. Therefore if we aaj — 
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• Whatever ia txue of & whole class is true of every 
indiridual in that class," it is the same as sajing — 
" Whatever ia true of aU the indivlduaLi of a olasg 
is true of every individual in it,"— an obviously 
identical Proposition. 
To give, therefore, any meaning at all to (Kt IHctu/m, we 
must regard it. Dot as an axiom, but as a round- 
about definition of a csUas (,i.e., an assemblage of in- 
dividuals of which the same Proponition is true). 

III. FundrnnerUcd Axiom of Ratiocination. 

" Whatever (A) is a mark of any mark (B) is a 
mark of that (C) which this last (B) is a mark 
of." 

That is — ^if A is a mark of B, and B a mark of C, then 
A is a mark of C. 

Another form of the Axiom of Syllogism is — 

" Whatever poBHesses any mark, possesses that 
which it is a mark of." 

That is — A posaeaaea B, which is a mark of C, therefore 
A possesses C. This is really identical with the 
first, but a Uttle varied in the expression. Either 
may be tabm. 
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CHAPTER IIL 

FDHCTI0N8 AND TaLUB OP StLLOGWM. 

I. Does the Syllogism really involve a Petitio 
Principii 1 

tThii qneatiDA tuiut be nndentnxl to mean— Doea the eon- 
olniion of ■ Brlloginn UMrt mj f>et or futti bond fide 
new, (uid diatinot from wbnt bu been uierted in Dujor 
premiul) 

" It rnnst be granted," says Mill, '* that in every 
Syllogism, considered as an argument to prove the 
conclusion, there is such a Petitio Principii" i.e., 
no really new fact is asserted in conclusion. This 
will be clearly shown hy the analysis of the Syl- 
logism itself, bnt the following is a snmmary of 
the argaments which bear on the question : — 

1. That the SjUogism is ooncluBive from its mere form, 
i.e., hj B. comparison of the language. Clearljr thia 
could not be the case if any new fact wers asserted 

3. The accountB given by its defenders: — 

(a.) That it is vicious if the conclusion assert any- 
thing more than is asserted in the premissea. 
(b.) That ita function is merely to prevent jncon- 
sistency in our opinions. 
3, An examination of the Syllogism itself shows that 
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botl) major premiss and cooolusion are ultimately 
infereocea from the same set of partioulan. 
4. That the Syllogism is a process of interpretation ia 
shown also by aa ezaminatioii of those oaaea where 
the major premiss is not derived from experience, 
as in I«W and Theology. 

II. What, then, is the tirue nature of the 
Syllogistic process ? 

The following familiar explanetioD will, perhapB, 
give a clear view of this important point : — 

Suppose we have observed A, B, C, and D to be mortal ; 
let us assume that these particular oases constitute 
evidence suf&oient to justify us in ooucluding that 
any new case, X, is mortal j this is so far a case of 
iuforeuce from partioulars to partioulata. But it 
has been already explained, that in order to be war- 
ranted in infening that any indifierent individual, 
Z, is mortal, we must be warranted in inferring 
"All men are mortal " (for if not, our X might be 
amongst the ezceptiona) — i.e,,aiij evidence which 
proves the partioular Propowtion must also prove 
the generaL Tbus : — 

Ptinnns. Lif observed facts — the 

.) A, B, C, D, &c., are mortal J 
I ( premisses or eviaence. 

(2.) All men are mortal (3.) X la mortal 
(—attributes of man 
are a mark of attri- 
bute mortality). 
(SO and (3.) being two conclusions, either of which may 
be drawn separately without thinking of the other ; 
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but if the evidence prove one, it must also prove the 

But, further, instead of remembering the det^ls of our 
evidence — the special partioular cases from which 
our concl'ision was drawn — we niay, ones for all, 
retain a record or meTnoTandam of aS that it wili 
prow hj aimplj bearit^ in mind the general Pro- 
position. Having once satisfactorily shown that 
" the attributes of man are a mark of mortality " we 
may dismiBs from our minds the antecedent parti- 
cular cases which proved it, and remembering only 
the generalisation itself, may aj^li/ it to new in- 
stances as they arise from time to time, — the appli- 
cation consisting in the aacertaining that a new 
instance possesses the mark therein laid down (in 
the example— that the new object possesses the 
attributes of man, which are a mark of mortality). 
This process of applying a general proposition (the 
major premiss) constitutes the S;llogiem ; which is, 
in fact, a kind of reasoning in which, in place of the 
srideDoe itself, we substitute a record or memo- 
randum of all that that evideuoe will prove, and 
then proceed to interpret and apply that record. 

From thia it is evident : — 

1. That the conclusion is not really drawn from the 
mtyor premiss, hut aceording to it. The record or 
iummary <^ tht lA'oA of eonelutiom we maj draw 
from given evidence, must not be confounded with 
that evidence itUlf. 

S. That Qie Syllagimn is not the mode in vhicJi ve mutt 
reaion, but only a mode in vjhich vie way reaton. We 
may, and, indeed, constantly do, infer from observed 
individual oases to a new case, without ever thint 
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log of a general propoaitiou — aa tjom (1) Xa (3). If, 
however, v« do pass tbrough the generalisation, the 
whole process will stoDcl thus : — 

(1.) A, 6, C, &0., are mortal ) An Induction leading to 
^.{2,) All men are mortal / a generalisation. 

(2.) All men are mortal '1 Interpretation and applica- 
X is a man > tion of the generalisation = 

.•.{3.) X is mortal ) Sjllogism or Deduction, 

AH inference, therefore, is f undamentallj from particu- 
lars to particulars, with the option of passing 
through a general proposition : and euiJi a general 
pnpotUion it a regiaUr or neord of an. infereno» 
already made, and a ihort formula for making 



III. Advantagesoftkromnff the result of an 
Induction into the form of a general Pro- 
position : — 

1. The Indtiction may be made mice for aU. It u evident 
that having once proved the geoerai Proposition, we 
need do longer trouble to remember the original 
particulars, but have only to ^ply the generalisa- 
tion to new particular cases as thej arise. 

5. A general Propotition hringt before ihe mvnd all that 

our evidence teiUprove, if it prove anything. 

3. /( preeenU a larger object to the imagination — i.e., it 

is naturally felt to be of greater importance than 
any particular assertion, and hence — 

4. It tendt to prevent ut from being infiuenced by Siae or 

Ntgligiwx in our Inference. 

6. And, finally, it bringe before tu all potiibU farailtl 
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IV. The iise of the Syllogistic form, then, i.e., 
of passing through the general Proposition in 
our Reasoning, — is that it is a most important 
collateral security for the correctness of the 
Inductive process which gives us that genera- 
lisation. (See III. 2-5.) 

V. The use of the Syllogistic rules is to 
secure accuracy in the interpretation of the 
general Proposition. 

VI. Syllogism the test of Reasoning. 

The SyllogisUa form is a teat of the accuracy of the 
generalisatioa ; the Syllogiitie tkU* are & teat of 
the accuracy of the interpretation of the generalisa- 



VII. Syllogism not the universal type of 
Reasoning. 

Because, as already shown, we may reason wlthont pass- 
ing through any general Proposition, — ws may infer 
directly front observed partioulars to a new pirticu- 
1^ case ; and in simple and obvious cases we habitu- 
ally do so. It is a matter of oboioe and convenience, 
therefore, whether we reason after the type of the 
Syllogism or not. 
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VIII. What is the universal type of Reason- 
ing f 

1, Certain individnftla (h&nog a oertaia attribute, A) 
bare (also) a given attribate, B ; 

8, An individaal or individuals resemble tbe former in 
possessing attribute A ; 

•>• 3. Tfaey resemble them also in possessing given attri- 
bute B. 

This type does not claim to be oonolusive from the i7i«r> 
form; its validity in any partieular instance must 
be dBtermined by the canons of Induction. 

IX FunctioTis of Major and Minor Pre- 
misses in a Syllogism. 

I, Tbe major pnmiti asserts eomething,— which haa 
been found true of eertain knovn oases, — to be true 
of all other cases resembling tbe former in certain 
given partioulara. Or, 

Tbat one phoiomenon is a mark of another phenomenon. 

i, Tbennnorprtmutassartatbat Bomenewcaseresembles 
the former in the given particulars. Or, 

That some new oasea poaaeas the mark asserted in the 
major. 

[X. Dr Thomas Brovm's Theory of Syl- 



Dr B. dispensed with the mtyor premiss, assert- 
ing that the premisses ia a Syllogism consisted of 
the minor alone, thus : — 



Soomtes is a man ; 
,-. Socrates is mortal ; 
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but allowing at the sams tima t/ix ntcettity ofperceh' 
itig tke eoimedoti betireeD maa and mortality, vtiich 
is onlj another way of sajing that ws must bav» 
either actually or implied a major premiss, which 
sssertA that oonneziou.J 

XT. Relation between Induction and Deduc~ 
tion. 

" Although, therefore, all processes of Inference in which 
the ultimate premisses are particular cases, whether 
we conclude from these particulars directly to a new 
case, or to a general proposition, according to vHiAch 
we afterwards conclude concerning new particulars, 
— are equally Induction, yet we shall consider 

iTulueiion as belonging more peculiarly to the first step, 
the establishing the general proposition — that one 
phenomenou is a mark of another phenomenon, — 

DeducttiM is the remaining operation, which is that of 
interpreting and applying tbat general proposition. 
And we shall further conaider every process by 
which anything is inferred concerning a new case, 
as consisting of an Induction followed by a Deduc- 
tion ; because, though we need not carry on the pro- 
cess in tbis form, yet it may always be thrown into 
that form, and ought to be so when accuracy is 
essential" 

XII. Objectitms to Mill's Theory of Syl- 
logism. 

1. Whately's: — 

It cannot be oorreot to aay that a Syllogism is only a 
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apeoial mode of dealing with the concluaioa oF an 
laduotioD, for tha argumtnl tn every Induction u 
itte^ a SyUogitm. Thus, I observe that " A, B, C, 
iio., are mortal," and from this I infer "all men are 
mortal;" but in this Induction we taoitl; aasume 
that "what is true of A, "B, C, &c, is true of all 
men," and our InductiTe argument is in fact a 
SjUogiam, of which this oasumption is the major 



Mill replies : — 

There ia no such major premiss in the Inductive argu- 
ment as ia here assumed ; in fact, the proposition 
which Whatelj gives as such is more properly port 
of the eoTidiuion of that argument. Whenever we 
draw a concluaioQ from evidence, we, of course, 
tacltlj assert tha sufficiency' of that evidenoe to 
support the conclusion, and therefore an implied 
aBsertion of tha sufficiency of the evidence may be 
said to be part of the conoluaion. It, is juet so here, 
— the supposed major is really an assertion of th» 
sufficiency of the evidence, and is therefore necea- 
sarily involved in the cocclusion. The premisses of 
the Induction are simply and only — "A, B, C, &o,, 
are mortal ; " having observed these particular oases, 
we are led by an instiDotive mental tendency to ex< 
pect, at least, that the same will be true of the next 
case, and, finally, after what we think a sufficient 
number of observed cases, that it will be true of all 



2, Others object that Mill's theory does away 
(nth the minor premiss. 

" If, say they, the major includes the conclusion, then we 
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eould affirm the ooodusion nithout the minor, 
which ne evident!; cannot do." 

Mil replies: — 

When we sa; that the major premiss includes the cod- 
clusion, (that is, that the conclusioa asserts the 
Eame facts, or part thereof, as the major premiss), 
we do not mean that it individually apeayUi all it in- 
cludes. It only includes bj giving marks ; "all red- 
haired men are choleric," does not name the indivi- 
duals, but it lajs down *a mark ("red-haired") bj' 
which we may know them, and we require a minor 
premiss to show us that a new case it included in 
the major bj posBessiog the mark. 



OHAPTEE IT. 

Om Tbaihb or BEAsonriNG and Diductitb; Sciehces. 

I. A Train of Reasoning {=the "Sorites" of 
other Logicians) is a series of Inductive Infer- 
ences, from particulars to particulars, through 
marks of marks. 

[The foromla of the ordinary Syllogism we have 
Been to be this : — 

1. (Attribute) A ia a mark o£ (attribute) B (Ist Induction.) 
X posaesaeB (attribute) A. 
.*. X possesses (attribute] B. 
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Here we are sappoied to know our miDor bj direct 
obeerrftiioa — by seeiog or feeling that X possessea 
A ; and if so, to get tlie oonolueioD, we require but 
a single Induatioii, that wluch proTW " A ie & mark 
ofB." 

£ut it maj happen that the faot that X poBsessea A 
is not obvious to the senses ; direct observation, 
perhaps, onlj shows us that X poeaessea 0, and we 
require a seoond Induction to prove that " C is a 
mark of A," when we get the required minor of first 
Syllogism hy a second Syllogism. Thus ; — 

S. is a mark of A (2d Induction). 



.•.X posaeaaes A (minor of let). 

But again it may happen that our senses do not inform 
UB even that X poaaesses C ; by direct observation 
we rnay only know that X possesses D ; again we 
must go through a similar process ; that " D is a 
mark of 0" must be proved by a third Indnctioo, 
and we must then frame a third Syllogism before 
the minor of our second can be proved, and, there- 
fore, before our first conclusion can be logically 
eatablished. Thus :— 

3. D is a mark of (3d Induction). 

X posHesaes D, 
.'. X possesses (minor of 2d). 

It ie evident that this process may go on through any 
number of InductiooB and Syllogisms ; and if we 
arrange the Syllogisms in an order exactly the re- 
verse of that bore set down, they will be seen to 
form a " Train of Eeasoniag." The reason why it 
is said to be " through marks of marks " is obvious— 
X possesses D (directly observed), D is a mark of C, 
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C is a mark of A, A is a mark of B, ,■. X possesses 
B. If tbese Propoeitions be written down, each 
under the preceding, they will be seen to form the 
Sorites of ordinary Lc^oiaos.] 

A more complex form, of Trains of Reason- 
ing is this type : — 

E is a mark of D. 
P „ of C. 

a „ of B. 

Also D C B is a mark of N. 
.-. E F Q is a mark of N. 

11. Why do Deductive Sciences exist? or 
to phrase it more accurately — Why are there 
any difficulties in Deductive Sciences f 

Sciences wkicb employ Trains of Reasoning are Deduc- 
tive Sciences ; now eacli fresh step or Syllogism 
requires a separate Induction, and if these Induc- 
tions have been obtained, it would seem that very 
little difficulty would remain in merely framing the 
chain of Deduction. Tet we find very difficult 
Deductive Science may exist (as Mathematics) 
where the primary Inductions are of the simplest 
character. 

The explanation of this is, that (1.) There may be jnuch 
dif&oulty in finding an Induction which compre- 
hends any given case ; and (3.) It often requires the 
highest soientifio ingenuity BO to combine Induutiona 
as at length to ceaoh one which will directly include 
our case. 

Hill illastratea thie by proving Euclid L 6, direct from 
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the six primuy indnctiona which are neoBMaxj tg 
that proof. 

III. Differences between Deductive and 
Experimental Sciences. 

The opposition ia not between Deductiva and InduotiTfl 
but between Deductive and EzperimentaL 

A Scienee it ExperimenUd in proportioQ as every new 
case requires a new Induction, — ie., a sew set of 
obserratioDB and experiments for its elucidation. 

A Seienee it JDeditetive in proportion as every new case 
can be brought under an old Induction, i.e., in pro- 
portion as every new case maj be elucidated with- 
out a new set of observations or eiperimenta. 

The gmerie difference, then, beliDem Deductive taxd E» 
periinental Seiencet is this : That in the former ne 
have, in the latter we have not, been able to dis- 
cover marks of marks. 

IV. Sow an Experimental tends to become 
a Deductive Science. 

Thus, in an Experimental Science, the Inductions lie 
detached — A is a mark of B ; is a mark of D ; E 
of F, and so on. Now (1.) A new Induction may, at 
anjr time, connect two or more of these pairs by 
showing, for instance, that B is a mark of C, when 
we could infer without experiment that A ia a mark 
of 0, and even of D ; and (2.) Some new Induction 
may oonneot hosts of tbeae isolated pairs at onoe, 
thus making the Science lai^ely Deductive at a single 
stroke. It it, therefore, thit clatt of ditcoveria tchich 
art mott potent in changing a Science in thia teo^. 
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V. The grand agent, however, for trans- 
forming Sxperirnental into Deductive Sciences 
is the Science of Number^ 

The properties of number are alone, in the moat rigorous 
sense, properties of evorTthing whatever. But these 
truths csji onlf be affirmed of things in respect of 
their {uonlity. Now, if it come to be discovered 
tbat Tariatioiu of gwmtily, in aoj class of pheno- 
mena, correspond tegularlj to variations of quality, 
vveiy formula of Mathematics which relates to 
quantitj becomesso far a maik of qualities in those 
pbenomeni^ and thus so far Tenders tbe Science 
Deductive. 

Thut^ when in Geometrj, it was shown that everj 
varietj in position of points, direction of lines, forms 
of curves, or of surfaces (all jualitia) bad a corres- 
ponding relation of size (qu&ntitj) between two or 
three co-ordiuates, an unparalleled Deductive ex- 
tension was thereby given to that Science. 



CHAPTER V. 

Oh Dbmoksteatiok and Kecessaet Tkdth. 

Necessary Truth, accordiDg to the common 
defiDitiou, is such as is supposed to be inde- 
pendent of the evidence of experience. 

Unless otherwise specified, ire shall here always under. 
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•tand the expresaion in thu Bense, bnt llill would 
define it thtu : — 

Necessary Truth is such as necessarily fol- 
lows from assumptions which, by the condi- 
tions of the inquiry, are not to be questioned. 

What is really meant by necessity here, 
therefore, is certainty of Inference. 

I. The character of Necessity (and even, 

■ with same reservations, the peculiar certainty) 

attrifnUed to Mathematical Truth is an illu- 



A» to their peculiar certainty, it only consists in this — 
that mathematical conclusions are not liable to be 
interfered trith by counteracting causes. Id th4m- 
telvti they are not more certain or exact than of 
any other science ; for Induction being at the root 
of all science, the first principles of each, if validly 
inferred, must be equally exact ; and if the De- 
ductions are correct, the results must be equally 
certain. 

Th* meaeily, too, c& geometrical truths oonaiste only in 
this, — that they necessarily follow from the granting 
of the primary suppositions (or hypotheses) from 
which they are deduced. Their necessity, in fact, 
is certainly of inference. 

These primary Bappositioos are : — 

(1.) Definitions with their oontdned postulates 
(2.) Axioms. 
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Some of tliese suppositions (vii,, tha ItjpotlieUcal postu- 
late in the definitions — whioli assume the actual 
existence of thinga corresponding to those defini- 
tions) are not onlj Dot necessary, thej ore not even 
strictly true. (Sea p. 62.) 

Some others of the first principles of Geometry are 
axioms, which are absolutely tnie without any 
mixture of hypothesis or assumption. That "the 
'whole is equal to the sum of its parts" involres no 
hypothesis of any kind. 

II. Axioms are Experimental Truths ; In- 
ductions Jrom the evidence of our senses. 

That is, the evidence upon which we believe ftiioms is 
of the same kind as the evidence upon whioh we 
believe any other fact of external nature — our ex- 
perience of their truth. They are, in fact, the 
simplest and easiest cases of geueralisatioa from 
the facta furnished to us by our senses or imagimi- 

(Id the following dlicuBnon Hill takes, for oanvenienoe, tli* 
particalar axiom, "Two itnught liuei cumot endow s 
■pace," or, "Tvoitrught linet, Laving once iuttnectad, 
oontinne to diverge, and never again meet." Moit of the 
nrsamenti are, however, applieable to aitj other axiom 
alio). 

Whereelti theory of the evidence of axioins, in 
opposition to Mill ; a modified k priori view. 

That aiioroatio truths may, indeed, be tuggetted by 
experience, but it is not experience which ptvvtt 
the axiom ; its truth is perceived d priori by tb" 
constitution of the mind itself, from the firnl 
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moment the Proposition is understood, and without 
the nBCBBaitj of verifying it by tria!, " To learn a 
Proposition by ezperienoe, and to see it to ba neces- 
ctarily tine, ore two altogether different processes of 
thought" 

In anercerto this mew, and in support of his own, 
Mill _/?ra( shows that the evidence derived from ex- 
perience is ampl7 suScieot to prove axiomatic 
troths ; and, aecondiy, examines certain arguments 
advanced against his theory. 

1. The evidence derived from experience is amplif 
sufficient to prove axioms. 

Experience cocfirma them almost every moment of our 
lives ; in the axiom wo have taken, for example, we 
cannot loolc at any two intersecting lines without 
seeing that it is true. Experimental proofs crowd 
in upon us in suoh profusion, without a solitary in- 
stance of even the suspicion of an eioeption, that it 
is impossible to conceive more decisive proof from 
experience. Where, then, is the necessity of sup- 
posing any other evidence of the truth of axioms 
than that which is seen to be so amply sufficient 1 

2. The foUorving arguments have been advanced 
against Milts view; they are given seriaiim with 
Mill's replies. 

(a.) If an axiom were proved by the evidence of the 
senses, we could only be convinced of its truth by 
actual trial, as in present oase by seeing or feeling 
the straight lines ; but it is seen to be true by 
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menlj AwHag of them, tberefora tha ground of 
our belief zaaai be in the laws of the iiiind itselC 

Mill replies: — 

ImaginBtioD ctm so perfectly reproduce Becsstioua of 
form, that our mental pictura of lines, circles, &&, 
&re just as fit subjects of experiment aa the eztcmol 
pietuTU, or the realities themselves. 

(b.) The thing asserted being that the lines will not 
meet in infinity— how can the senees take cognisance 
of a non-existent phenomenon — caa we see or feel 
the lines not meet at an iufiuit« distance 1 

iltll replies • — 

We know that if the two linee ever do meet, or even 
begin to approach, this must oocut at some finite 
distance ; and the perfection of our mental piotures 
of forms enables us to frame a mental irat^^ of the 
appearance of the lines at suc^ a point — an appear- 
ance which would be inconaistent with our notions 
of a straight line. 

(c.) The next and great argument is tbis : — 

Not onlj are axioms conceived of as being truths, 
but as being necamry truths— truths which couU 
not be otherwise ; PropoiitioM ofvMch the eontra- 
dietory it dittinctly inconeeivabU. 

Now, since experience can onlj' inform us of what is, 
baa been, or ma;f bo, and cannot possibly certify ns 
of what must be, axioms cannot be based upon that 
evidence. 

[This argument of Wbewell's may be oonveniently 
thrown into this technics] form :— 

The necamry troth of a Froposition is a mail of its not 
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Iting ierivtd from erperitnet (experieiioe cannot 

inform ds what tautt be). 
"Gm vnamenvtidiiUty of ik« umtra^etoiy ii tho m&rk of 

the nacMMfy truth of » Proposition ; 
,■, Tlie inamcdvabUiti/ of it* amtradictory is a mark of 

a Fropoaition not being derived from experience. 
Uill attacks %ad refutes the miaor premisa as below.|3 

Mill repliet. — InconceiTability of the contradic- 
tory of a Proposition is so far from being a mark of 
its (BO-called) necessary tmth, that it is not eveti a 
certain mark of its being true at all. Or, What is 
iDCoDceivable is neither necessarily, nor always, 
false; for — 

1. IneOTieeivabUiti/ ii an aceidenial thing, dependent on 
the mentaJ coostitation and history of the peraon 
who tries to frame the conception. Our capacity or 
incapacity of cooceiving the truth of a Fropoaition 
depends chiefly on three things — (1.) The frequency 
and constancy with which we have found the Pro- 
poHition true ; (2.) Wliether we have ever found it 
to be false ; and (3.) If not, whether there exist any 
analogies which might suggest the possibility of its 
ever failing to be true. Tliis is further proved and 
expanded in S and 3 following, 

8. We iiave several examplet of PropotUione, once regarded 
a* ineoneeivable by the greatett men, now recognited 
not merely as coneeivahle, but at the only true ao- 

Thus, to Newton it was inconceivable that a 

body should act where it is not ; yet now it is uai- 

versally recognised in the theory of Gravitation, 

M^netiam, &c. 

& Cmvtruty tw ham example* of tnttht rtaUg arrvotd 
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at iy long and complex invaligatiotu, becoming bo 
familiar, tbat by some soieatifio uen the;^ '^^ lield 
to be neoeaaary truths, ie,, truths irbose contra- 
dictory is and must always have been inconceiv- 

Thus, some have supposed the Jiral hw of moiton to be a 
necessary truth in this eenee ; and also the doctrine 
of the uniformity of composition of chemical com- 
pounds. Thus wo see that inconceivableness proves 
nothing, except that two ideas are so firmly asao- 
oiated in our minds that we find it imposaible to 
disconuect them. 

[Sir Wm. HamAUon coineidei vrith Mill in needing incon- 
ceivability as a certain mark of faUiti/; to assert, ho 
observes, that what is inconceivable is necessarily 
false, brings us into collision with the higher laws 
of thought ; thiis, matter muet; be either infinitely 
divisible or not, in virtue of the "Law of Eicluded 
Middle," and it cannot be both of these, in virtue of 
the " Law of Contradiction." Now, either of these 
alternatives is inconceivable. We cannot imagine 
the subdivision of a material particle carried on 
infinitely, nor can we conceive a point at which tbat 
divisiou must end, an atom so small that it could 
not he divided. But, as just said, by " Law of Ex- 
cluded Middle," one of these inconceivable alterna- 
tives muit be true ; therefore something inconceiv- 
able is not necessarily false. q.E.D. 

(By the higher "Laws of Thought" Sir W. H. means 
chiefly these three axioms — " Law of Identity," A 
is A; "Law of Contradiction," A is not noo-A; and 
" Law of Excluded Kiddle," A is either B or not 

m 

J^Thete additional argtunenli, though not noticed by 
Mill, may be thrown together here, because they are 
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(rften given in support of the Tieir that axioniB are 
proved bj ui d priori Uw of the mind, and not by 

experieuoe. 

1, Increase of certainty, pari patru, with Increased ex- 
perience, ia a mark of a truth derived from ezperi- 
eace. For example, after seeing ten people die, I 
should expect more coufidentlj the mortality of anj 
new case than if I had seen five only, still niore if I 
had seen one hundred than if merely ten, and so on, 
up to full certainty. Axioms want this mark, being 
believed, with the falleit certainty, tmrnediaUly they 
are understood. 

T/n reply seems to be — that after having once arrived at 
full certainty, uo further experience oaa increasa 
tbat certainty, and if, as happens in. axioms and 
similar simple assertions, a single experience is 
aufficient to fully prove them, no further certainty 
can be given by increased experience, or anything 

i. Im possibility of establishing a proposition by proposi- 
tlons simpler or more certain than itself, is a mark 
of tbe necessary truth of that proposition. Axioms 
possess this mark, and therefore are necessarily 

3. Mankind universally, even those who dispute them in 

the abstract, constantly acting as if they believed 
them, is a mark of necessary truth. Axioms pos- 
sess the mark. 

4. There is to our minds a distinct and oonsoious differ- 

ence between the two classes of trutha, both as to 
their certainty (it seems quite impossible to get rid 
of the belief) and the kind of evidence we should 
mentally fall back upon if they were disputed. 
Compare in this respect the proposition, " Two and 
three make five,"wiih the assertion "Fire burns," — 
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the former seems to have a aeceaatj aboui it wbioh 
does not beloDg to the latter. 
The Ttph/ is simply — that two and three ara just as true 
of propositions which are admitted to be proTsd bj 
experience, and therefore are not marks of (ao-oalled) 
necessary truth ; wbile four only aaeerts the in- 
conceivableness of the coDtradicto:^ in different 
word8.3 



III. Herbert Spencer's Doctrine of ffie Uni- 
versal Postulate. 

Air Herbert Spencer, while agreeing with Mill that the 
inoonceivahleness of the contradictory of a Proposi- 
tion ia not always a mark of its truth, yet main- 
tains the view that this inconceivability of the 
contradictory ia really the basis of our behef of 
axioms, because It is tAe vXtimatt hem* of all our 
beKefi. This is his reason for terming it the uni- 
versal postulate. He lays it down that, whenever 
a Proposition ia invariably believed (that ia, by all 
men always), it is true ; and the mark of its being 
invariably believed is the inconceivability of its 
contradictory, bo tliat we may phrase the universal 
postulate thua : — 

Whenever the contradictory of a Preposition is incon- 
ceivable, that Proposition must ba accepted as 

Tltis, he says, is really assumed in all our beliefs ; if 
tbey are inCuitive, as when we assert that we taate 
a bitter taste, the real ground of our belief that we 
are experiencing it, is the imposBibility of conceiv- 
ing (i.e., believing) the contradictory— that we are 
not. So in belief of infennee, we believe that the 
eonclusion follows from the premisses, because we 
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oannot conceive it not following. Being thus the 
final ground of ali our beliefs, it must be that of 
axioms amongst the rest. 

This view is unfolded in and supported hj these two 
u-gnmenta : — 

(1.) iDTariableness of belief in a Propoaition (of which 
inconceivability of oootradictorj is the mark) repre- 
sents the sum or aggregate of all past experience. 
Facta of ever; kind are conttnuslly coming before 
OB, and impressing themselves upon na ; our ezperi' 
ence is a register of such facts, and the inoonceiv- 
ableness of a belief ahows that it is altogether at 
variance with that registw. 

To fhit MUl rtpUti. — (I.) Even if iDconeeiTableneas re- 
present the net result of all past eiperienoe, why 
not appeal to that experience itself, and not presume 
it from a mere incidental consequence ? (2.) But 
nniform ezperienoe is bj no means an nnfailiDg 
criterion of certain truth ; imd (3.) Not onlj is uni- 
formity of past experience far froni being a test of 
certain buth, but inconceivableness is ver; far from 
being a test even of that imperfect test. Uniformity 
of contrary experience is only one oat of many 
causes of inoonceivsblenesa. 

(2.) Whether a good proof or a bad one, inconoeivablenesa 
of the contradictory is the best proof we can have, 
since all beliefs are in the last resort founded upon it. 

M31 r^liu, — That thie is not true ia proved deciaively 
by the foots that some Propositions are believed 
which are actually inconceivable. We cannot con- 
ceive that a body can act ^ere it ia not, that any- 
thing OBU be created out of nothing, that extsroal 
objects are mere bundles of sensations, and not 
realities, external to us — yet all of these Propositions 
are or have been believed. 
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CHAPTEB VL 
The Foundatiohb of thb Soienoe or Numbkb. 

In the previous ch&pter we have seen that the primarj' 
truths of Qeometrj are axioms and the hTpothetical postu- 
lates contained bj implication in the defioitioDB. We iiave 
seen, moreover, that the axioms of Mathematios (as of other 
braoohes of knowledge) are arrived at and proved hj ezperi- 
eDce, just as Fropodtiona asserting any other law of Nature. 
We neit proceed to discuss the Seienca of Ifv,mb«r, which in- 
cludes every branch of Mathematics not included in the Sci- 
tnee of Space or Exttmioa (that is, Oeometrj). Practically it 
consists of Arithmetic and Algebnk 

I, The JundamentaZ Propositions on which 
die ScicTice of Number is based, are: — 



2. Axionu, i ^* sums of equals are equal. 

* ' \ The differences of equals are equal 

The deflDitions, like those of Qeometry, define a name 
("three" meana "one and two"), and postulate or 
assume a matter of fact, — that collections of objects 
exist which impress tbe senses thus ,\ or thus • • ■, 
and which may be resolved into two others reapeo- 
tivelj impressing the senses thus ■, and thus • ■. 
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II. These fundamental Propositions (Le., 
the axioms and the posltdaies in Ihe Definitions) 
of the Science of Number are Inductions, — 
generalisations from experience. 

Nothing need b« added to the argumenta already given 
uoder axionui of Qeometty ; and we proceed to dis- 
OOBS the 

III. Doctrine thai; Ae Definitions and 
theorems of the Science of Nvmher ewe mere 
verbalisms. 

Futtiog out of view the two axioms, the adrooates of 
thia doctrine asaert that the Fropoaitlons of thia 
Science are simple tranaformationa in language — 
Bubstitutiona of one set of words for another. Tliat 
" three is two and one," saj thej, is not a atatemeat 
of aoj external faot, but simply a way of sajing that 
mankind hare agreed to use the word "three" as 
exactly equivalent to " one and two," to call bj the 
former name whatever is called bj the latter more 
cltimsj and less concise name ; and so of every other 
numerical Bropoaition. 

This tien is supported h/ tno arguments : — 
First — Wa do not carry ideas of any particular 
things along with us when me manipulate 
algebraical or arithmetical symbols (as x or a). 

Mill replies to this : — 
(I.) That an examination of the mental phenomena in- 
volved in numerical processes ahowa that we have 
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beea really dealing with, thitigt throughout ; the 
S^rtiboU an things, and our opeiationa upon them 
expreea facta. For — (a,) Thesa aymbolH will serve 
the pnrpoBe of things ; >nd (b.) In the prooessea 
thej are treated aa things, — Lt,, the Fropoaitiona we 
make uae of therein assert properties of thittgt, and 
not of aigna merelj. 
(S.) An examination of ffu remit* of nniuerical processes 
will often show us that we have reallj been dealing 
witli thiTigi — for the facts at which we arrive in the 
conclusion are often by no means the same aa the 
fact or faots f rem which we otorted. 



Second — Tie Propositions of Number, when con- . 
eidered aa Propositions relating to things, all 
teem to be identical Propositions. 

Tbua, " two and one are three," if applied to olijecta, 
■eems to assert not mere equality, but absolute 
identity betwean the two collections of objects. 

Mill replies — 

It is true that the subject and predicate of a numerical 
Proposition may have the same derictatwn (*.&, maj 
denote precisely the same objects), but they have a 
different connotation (that is, they imply two diffe- 
rent atatea of those name ohjeota]. The Proposition 
given asserts that a coUection impresaing the senaea 
thus • ■, and another thus •, if put together wiQ 
improM senaea thua ,%— theae aeveral impressiooa 
on the senses are what the namea " two," " one," 
aud "three" respectively connote; and the Pro- 
poaition asserting that if the first two ooHections are 
put together they will impresa the senses aa in the 
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IV. Under w?iat circumstances the postulates 
in the Definitions of Science of Nwmber a/re 



L The Propositions of pure number (tmrnber merely as 
Dumber) are true absoliitelj without aaj mixture 
of eupposition. Number 3 always — number 1 4- 
number 2. 

S. But when from equality or inequalitj of Dumber, 
equality or inequality in any other reapeot (aa 
weight, size, &C.) ia inferred, then the supposition 
or hypotheaia that " all the numbers are numbers 
of the same or equal units" beoomee neoeasary. 
We oaonot be aasured that 1 pound + 2 pounds — 3 
pounds, unless we suppose 1 pound always to be the 



V, " The characteristic property, Hien, of 
Demonstrative Science is that it is hypo- 



By this Mil] means that — Demonatrative Science starts 
from the granting of certain fundamental BUppaai- 
tions, and then proceeds to trace the consequences of 
such aasumptions, i.e^ what inferences may be drawn 
from them ; leaving for sabsequent separate con- 
sideration how for they are true, and what correc- 
tions must be made if they are not exactly true. 

The inquiij, then, as to the ioferenoes which can be 
drawn from assumptions or foadamental Proposi- 
tions taken aa settled, is what properly constitutes 
Demoiatratint Seurtu. 
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VI. The "Redud,io ad ahmrdum" consists 
in thus assumiDg a Proposition which we wish 
to prove untrue, and then by inferring from 
it, and deducing an "absurd" consequence, 
showing its falsity. 

An " abaurd " Propoatioa bere means the coutnidictoiy 
of Bojae Proposition which, by the oonditiona of the 
particular iuquitj, ta not to be questioned. 



VII. SoTne have said — That Ae uUimaie 
proof of the validity of the Syllogistic process 
is dependent on a " reductio ad ahsurdvm." 

That is, if aay one admits the premisses of a Syllogism, 
jet denies the conclusion, bj a " r*duetio ad c^mr- 
dum " TCS can compel him to ' admit two contradic- 
tory Fropositiona — that is, one of the premisses and 
its contradiotoiy. If he deny the Syllogism, he can 
be forced to a contradiction in terms. 

Mill remarks — 

This is not so, for since the validity of the Syllogism ia 
denied, it ia useless to attempt to prove it by a 
process which involves another Syllogism. The 
denier of the Syllogism can only be forced to an 
infringement ti the fundamental axiom of ratio- 
cination — "Whatever is a mark," &o. 



VIII. That Proposition, then, is logically 
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"necessary" to refuse our assent to which 
would be to violate the above axiom. 

Nothia^ therefore, is logicollj neoeaenrj but the con- 
oexion between ooDolusion and preuiseea. 

DmrumMWaiiva Evidtnee is that from which anythiDg 
follows bj logical Deceseitj, Ce., ob ooDclusioD from 
premisaeti. 
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INDUCTION. 



OHAPTEB L 

Fbelihinaby Obsebtations. 

A general Proposition is one in which a Pre- 
dicate is afBrmed or denied of an actually or 
potentially indefinite number of individuals, 
viz.; all existing or capable of existing in pre- 
sent, past, or future, which possess the attri- 
butes connoted by the subject-name. Or, it is 
One -which asserts that one phenomenon 
always accompanies (i.e., is a mark of) another 
phenomenon. 

[We must not, therefore, be misled by the mere verbal 
form of a I^YipoBitioD. Thu^ " All coDtioeDts 

possess large rivsra " is not a true logical general 
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Propoaiiaon, bat only a bundle of four singular 
Fropositiona, vis., Europe ponaeasea large rivers, 
Aais, &0., Africa, &o., America, &c. We cannot 
properly say attributea connoted by "contjinent" 
are marks of attribute "posaessing large rivers;" 
the tiro only happen to be asaociated in the ouly 
oaaea of which we have kDOnle<%e, but if a new 
continent were raised, aay from the bottom of PaciGo 
Ocean, we have no assurance that it would contain 
large rivers. 

On the other baud, " Ood is a being superior to 
man," is a geaeral Proposition, as much to a Chris- 
tian as to a polytheist, since it means — uA«neiwr 
and vAerewr we meet the attributes connoted by 
" God,' there we shall meet attribute "superiority 

The distinction between a Proposition really 
general and one only general in its form, will easily 
bs made if it be remembered that a true general - 
Proposition asserts that one phenomenon ia a mark 
of another phentanenon — and thus such a Proposi- 
tion givea UB a power of predicting that when or 
where we meet the former phenomenon we shall 
also meet with the latter. Thus, though we happen 
to be correct in saying, " Afl the apostles were 
Jews," we cannot predict from this that if an apostle 
were at any future time appointed, he would he a 
Jew, — the attribntes connoted by " apostle " are not 
marks of the attributes connoted by " Jew."] 

t may be irell to draw attention to a slight amtngnitj in the 
woTil "IndactioQ,"*! lued by Mill. Properly it means the 
iodnctlTa prooeai or operation itielf ; but •ometimes the 
remit of that prooeu, — the general propoaitian which ix the 
aonoluEion of the operation. The ooDteit will show readily 
in whioh wnie th« word i> nwd. 
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Induction is — (a.) an Inference, (b.) estab- 
lishing a general Proposition, (c.) on the evi- 
dence of particular mstancea. 

NotitM tbe three olsuBeB, (a.), (&.), (e.), since thej all are 
necesBar; to constitute a true Induction. It must 
be an Inference, that la, the conoluaion must be 
wider than the total of the premissea ; and we 
say "establishing a general Proposition," beoauae 
although we may argue from particulars to particu- 
lars, yet when we are logically warranted in doing 
this, we may also draw the general Proposition, aa 
already explained. This ia the sense, then, in which 
the expression must be understood ; that in an 
induction we always may draw a general conclusion, 
though, as a matter of fact, we may content our- 
selvea with simply inferrii^ to a new particular 



lAnother Definition of Induction : — 

" Induction is that operation of the mind by which we 
infer that what is true in a particular ease or oases, 
will be foimd true in all cases which resemble the 
former in certain assignable respects," 

This is essentially the same, but it is inserted for com- 
parison.] 

Importance of Inductive Logic ; Induction 
the great suh^'ect of Logic. 

All Inference (and, therefore, bQ proof, and all discovery 
of truths not self-evident) couslsts in Inductions, 
ftnd in tbe interpretation and applioatioa of Induc- 
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tio&a. AQ oar knowledge, theroftno, not intoitive, 
comes to us fundament&llj from the aune source. 

The Logic of the Sciences is, therefore, the 
Logic ofevery-day life. 

The same principles and processea applj to the infer- 
ences we are oontinuall; making in commoa aflairs, 
aad to the establishment of Scientific Principles. 



CHAPTER IL 

Inductions mPBOPXitLT so called. 

I. Inductions improperly so ccdled are : — 

1. Mere Verbal Tran^ormatiom. 

2. Mat/umatieal" Inductions" \ ^'"^r^^ 

, „ ., "1 C (*J Pra'inB geometrioal 

3. Inferences 6^ Fanty M tiieorembj»dkgnim. 

of Reasoning, sa — j j W Kiungop temii of a 

4. Colligation of Facts, 

1. Mere Verbal Transformations. 

That is, vhen we affirm of a class Bimplj what has 
already been laid down as true of eBOh and every 
individnal in it (Wparat«l7 ; bo that the conclusion 
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is otAj a sammiag op and nassBrtioa (vs., " rerbal 
transformation") of the premisseB. Tbos, Europe 
has large liverB, so Asia, so Africa, so America } 
>% All ooDtinenta have large rivers. I^ul waa a 
Jew, Peter was a Jew (and so on through the whole 
list) ; .% All the apostles were Jews. 

There is here no Inductioji, for — (1.) There is no inftr- 
etiet; nothing more is stated in the conclusion than 
in the premisses ; and (2.) The seeminglj general 
Proposition is only a number of single Propositions 
written in a compendious and abridged form. 

It may be added, this species of false Induction is tha 
only form of Induotioa reoc^iised by ordinary 
Logicians, who term it " IVue Logical Induotion," 

2. Maihematical " Inductions." 
This process is of this kind : After having proved sepa- 
rately the following Propoaitioaa — 
(L) A straight line cannot cut a oirola in more than 

two points. 
(8.) A straight line cannot cut an ellipse ia more than 
two points. 
Similarly of the parabola uid hyperbola — 
Conclude that 
"A straight line cannot cut a conic section in more 
than two points." 
The conclusion in such cases is a really general Proposi- 
tion, but the process is not Induction, for there is no 
inference; nothing but a summing up of the pre- 
misses, as in the last o&se. 



3. Inference b^ Parity of Reasoning. 

That is, when, though the oondnsion arrived at is really 
general, yet we do not believe it on the evidence of 
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tbe particular cases, will also prove every other case 
coming 'aoder our conclusion. Amongst examples 

(a.) Proring a geometrical theorem iy meam of a diagram. 

Thaa having proved tliat ths three uglei of the triangle 
A B C ne equal to two i^ht anglaa, wa mnitliule that Hat 
is trab of cTeiy triangle, not bvoanae ve find it true of 
ABO, bnt for the muob ceaKni irbinb provvd it tme of 
ABO. 

(i.) Fitting vp (he temu of a teritt «ift«n Q\* lata of lie ttrit* 



4. Colligation qfphenomma or deacriptiona. 

Colligation of phenomena ia the fonning a general 
notion or eoneeption of thou jAeiuimtna, such, gene- 
ral notion being oonatituted of the ootnBioii attri- 
butes or properties of tbe pheaomena colligated. 
This notion (the sum of the agreements of the 
phenomena) being expressed in words, constitutes 
a detcription of them. Thus, suppose we oontem- 
[date the whole animal creation, and disoavering the 
points of agreement in, oi the attributes common 
to every member thereof, wa may by combining 
those points of agreement frams a general notion 
"animal," which notion unfolded in words would 
give a description of animal, — a notion and a 
description which would apply to every member of 
that department of crsBtion, 

3fill defines Colligation tkua : — 

Col%ation ie that mental operation which enables as 
to bring a number of actually observed phenomena 
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under ft general deacriptioa; or wbich enables 
ua to snm up a number of detaila in a single Pn>- 

There are two questiooB at issne between Mill and 
Wbewell with respect to Coliigation : — 

1. As to tbe exacit nature of Colligation, or the pro 

ceas oF formiog general notions. 

2. Tbe relation between Induction and Colligation. 
Tbe flrat is discussed in Book ir., chapter 2 ; the eecond 

we now proceed to examine. 

11. Relation between Induction mid Col- 
ligation. 

According to FA«m2— " Induction is tbe Colligation of 
phenomena bj means of appropriate oonoeptions, — 
in abort, Colligation is Induction." 

Mill Ttplie*. — Tbe two processes are quite distinct; 
Colligation, or tbe formation of a general conception 
of the phenomena to be investigated, iaan 
prelirainaiy to IndncUon; but Induction is a 
thing more than Colligation ; for — 

1. There is no ntd infermae in mere Colligation. 

2. Successive Colligations, though conflioting, maj jet 

all be correct as far as thej go ; that is, they may 
all correctly represent the facts observed at the 
time they were respectively framed. Now, it 
would be absurd to assert that oonflicting Induc- 
tions could all be true. Thus, tbe successive 
notions wbicb the ancients formed of the nature 
of the paths of the heavenly bodies were all oorreot 
a$ deteriptiont, i.e., as far as they represented tbe 
facta known at tbe time. Suppose I observe certain 
facta, and attempt to describe them to another, 
it is evident that taj description ia correct, at a 
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iaenplion, if I euoceed in oouveying to him the 
BMne notioD as he would have bad of the facts if 
he himself had observed them in my stead But 
if new facta are disooTered, a new, and perhaps 
difierent, notion or description will be required, 
whiuh again may have to give plaoe to a third, 
differing from both, if new facts in due course 
come to light ; yet every one of these notions and 
desoriptions will have been in its turn correot at 
a deteription of the facta known at that time. 
& Oolligatian only daoribtt; Induction, besides in- 
cidentally describing, also prediett and ejfplaint. 
WheweU, in fact, confounds eoneeption, — the process 
of foniiing general notions (or, as he oalla it, " Col- 
Uffolion ") with Indvetion. When we conclude by 
an Induction that "All men are mortal," he would 
represent the proeess as consisting simply and solely 
in framing a general notion of man, which general 
notion should iudude " mortality," and then com* 
paring this general notion with observed facts to 
see if it agrees therewith ; and if not, framing another 
and different notion, comparing it in Lke manner; 
and ao on till we find a notion which will correspond 
to the facts. It may at first sight seem strange 
that two saoh apparently distinct processes as In- 
ducition and Conception should be thus confounded ; 
but compare Bain's "Senses and Intellect" under 
"Similarity" (Beasoning and Soienoe). 
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CHAPTER IIL 
Gbodnd of all Inddction. 

I. FuTidmrimtal axiom or grotmd of J»- 
dtiction. 

M There b an wsumption implied in eveij esse of loduo- 
tioa, and which asaumption is found to be true as a 
matter of fact : — 
Loouly a^»wd— This {nndameotal assumption is, that 
he count of Natwrt u unt/^Tm — ae far, at least, as 
regards the phenomena wo are oonoemed with in 
the particular Induction. 
More aecuraUly — Titat what is true in certain casea is 
true of everf other <»ae reaembling the former in 
oertaia assignable reapeota. 

II. How this assumption is involved in any 
Induction. 

\An Induction may be thrown into the form ol a Sjll<v 
giam by Bupplying a mi^or premiBS, thus ; — 
Whatever is true of A, E, C, is true of all men^ 
A, B, C are mortal, 
,■, AH men are mortal. 
Now, it is evident that tbia major premiss ia nothing 
else but an assertion of the uniformity of nature 
in so far as regards the phenomena we are concerned 
wi^L " Uniformitj in nature " means that what 
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we find in one or more oosee we s 
find in similar OAaea, which is esaotly oar major 
promias. 
Bat this major premiss resemblea tba major premiaaes of 
^ any other Syllogiam ; that is, it is no part of the 
evidence wliioh proves the conclusion, but only a 
mark tliat there is aufflcieat evidence to prove the 
Gonoluaion, so tbat if false the oonolosion is falls' 
cioua. In fact, as already explained, in connexion 
with the theory of the Syllogism, both the aonolu- 
sion and the major premiss are alike conclusions 
from the antecedent observed particular coses. We 
see A, B, C, and everybody else in whose case the 
experiment haa been fairly tried, die, — this is our 
evidanoe, and from it we conclude " All men are 
mortal ; " but it is that vei^ same evidence that 
gives us our assuranoe that " what, in this respect, 
is tj^e of A, B, 0, is true of all men," in other words, 
oar observed cases prove to ua that nature is uni- 
form ia respect of the oonneiion between humanity 
and mortality. (Set p. 67.) 

III. How uniformity of Nature is proved. 

This ultimate principle is a generalisation from all our 
' Induotiona, it is a oonolusion by an Induction, "per 

tntuntralwMm, timplieem," from a large number of 
Inductions. 

For example, suppose we knew nothing of the 
principle, i.e,, did not know whether Nature was 
uniform or not, yet in the Induction in II,, we could 
conclude that Nature waa uniform in respect, at 
leost^ of the connexion between men and mortality ; 
BO also in a. second Induction we might prove Nature 
uniform in another respect ; in a third, and eo on. 
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As fresh instances of proved uniformit; were added 
to our list, we might begin to suspect that Natura 
was alwa^ uniform ; new cases of loduotion coil' 
stantly being made, each in its own sphere proving 
Kature uniform, would proportionally strengthen 
that Huapioion ; and when finally age after age 
passes awaj, and Inductions innumerable are made, 
every one of which adds its item of proof without a 
single coDtrsdictory instance (that is, an instance of 
Nature caprioioiuily varying being found), the infer- 
ence of the universality of the principle is irresist- 
ible. Before piviceeding farther it is necessai7 to 

Induction " per Enumerationem SimpUcem," 
is thus defined by Bacon. 

" Z7bi non rgjeritur inetantia ccntradietoria," i.e., Induc- 
X tion, because we have never found an instance to 
the contrary. It is an ailment from simple, 
unanalysed experience ; its formula being, " Such 
and such has always been fonnd to be true, no in- 
stance to the oontrat7 has ever been met with ; 
therefore such and such is true," All crows hitherto 
observed have been black, no crow of any other 
colour baa ever been seen, therefore all crows are 
black. 

MilCi d^nilion it, the ascribing the character of a 
general truth to any proposition wliioh happens 
to he tme in every instance we have known of,— t.e., 
to which we do not happen to know any ex- 
ception. 

It is the sort of Induction natural to nntutored minds, 
and is usoally, but not always very fallacious. The 
following is the 
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Condition which renders an Induction per 
Enumerationem Simplicetn a valid process. — 
(5'eepp. 177 and 181.) 

We must IcDOW that if any exception ever had occmred 
we should be aware of it ; in other words, preoiselj 
in proportion as ita suhjeot matter ia limited and 
apecial, bo is the prooeaa unreliable. 

Thia necessarj assurance we cannot in the great majority 
of instances obtain ; yet it is the fact that there do 
exist certain remarkable oases where, having thia 
certainty, an Induction by simple enumeration 
amounta to a rigorous proof, indeed the only proof 
of which theae cases are ausaeptible. These are (I.) 
fundamental principlea of Uathematics ; and (2.) 
The principle of the Uniformity of Nature, 

The axiom of the uniformity of Nature, then, is proved 
by this form of Induction ; the evidenoe cooBiating 
in this, that the principle has been found true in 
every legitimate Induction hitherto made, and neve» 
once false ; while, at the same time, from the fact 
that these innumerable Inductiona cover the whole 
field of Nature's operations, we are entitled to con- 
clude that any real exception must havejuuufi-iuider 
our notice, 

IV. The chief m^t of Bacon as regards 
Inductive Philosophy lay in hia pointing out 
the insufficiency of tiiis loose and merely pas- 
sive mode of Induction, and the essential im- 
portance of an active interrogation of Nature 
by experiment. 
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OHAPTEE IV. 

Laws or Nature. 

I. The general regularity in Nature is ar. 
aggregate of particular uniformities called 
Laws. 

(" {/aifonaitjf." — A uniform conjunction of phenomena 
either bj way of oo-eiiatenoe, the two phenomena 
alwaya faemg fouDd together, or bj way of sequence, 
one phenomenon alwajs being followed bj the other.) 

That the general uniformity of Nature is made up of 
uniformities Id particular respsots requires no illus- 
tration, being self-evideDt. 

II Laws of Nature. 

(1.) In iht host unte. — A law of Nature is a proposi- 
tion expreBBLTe of any sufficiently well asoertaiued 
uniformity. 

(2.) In a ttricter teiut. — A law of Nature is any estab- 
lished uniformity which cannot be accounted for 
by, or resolved into, simpler uniformitiea. The ex- 
pression " Law of Nature " is commonly employed 
with a tacit reference to the true signification of 
" law," the espreesion of the will of a superior ; and 
henoe is employed to designate such uniformities 
only as might be regarded as separate expressions 
of the creative will ; and is not usually applied to 
■uch uniformities as can be shown to be mere 
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rttuiii oC snch fundamental laws. TkuB, that "the 
mercury wiU rise in an upright exhausted tube, 
whose orifice is immersed a. little beneath its sur- 
faoa," ia a proved uniformity, which, howevec, may 
be resolved into two more fundamental prinoiplea 
— gravity, and the uniform transmission of pressure 
by a liquid ; and as these two cannot be resolved 
into more fundamental principles, they rank at 
present as laws of Nature, while the derivative law 
or uuiformity does not. 

III. Scientific Induction must he grounded 
on previous spontaneous Inductions. 

Spontaneow Induciioju are those which are so palpable 
sa to be made without conscious effort, — induc- 
tive inferences which force themselves upon men's 
minds, — as that "fire bums," "water quenohes 
thirst," and so on. Now such Inductions as these 
give us that insight into the order of Nature whioh 
is necessary before we can lay down the principles 
of Induction ; if a rational being were suddenly 
created and dropped upon our earth, however great 
bis intellectual powers, it would be utterly impos- 
sible for him to frame inductive caooas ; be would 
not know whether caprice or uniformity prevailed, and 
if uniformity, under what circumstaDoeB it might be 
expected to be manifested. There is nothing im- 
possible in the supposition that the arrangement 
might be such that what has the properties of iron 
at one moment might have those of ice the next ; 
that, in a word, uniformity might be replaced by 
the wildest caprice, or that the uniformity, even if 
found, might differ widely from that which we 
actually experience. Jn fatt, ve rt^aire eaptrienct 
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to AmB tM Aov! far and under v^taC amditiani expert- 
enci it tale relied v^on, 

IV. The stronger {i.e., more certain) Induc' 
turns are the tests to which we endeavour to 
bring the weaker. 

Sappoee, for instaDce, that we possess a strong Induction 
to this effect, — " every effect must have a oauao," 
it is evident that if by anj meaua we can bring a 
weaker generaliaation within ttiis better established 
law, — i,e., if we can show that either the weaker 
getteralisation muat be true or our strong Indaction 
must be false, — the weaker is at once raised to the 
eame degree of oertaioty with the stronger. 

Since, then, the logical method of proving a gene- 
ralisation is thus to bring it within a more certaiu 
generalisation, the inquiry necessarily arisen — 

Do any ffreat InductioTis exiat, thus fitted to be 
ultimate tests of ail others ? 

There are such Inductions, certain and universal, and it 
is because there are such that a Logic of Induction 
is possible. 

The universal Law of Cautation is such an Indnc- 
tion, and the four Inductive methods of Uill are 
simply expedients for bringing weaker generalisa- 
tions, as far as poasibla, under this great law, — that 
is, methods of proving that such generalisations are 
deducible from it 
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CHAPTER T. 
Law of Unitsbsal Causation. 

I. Law of Universal Causation. 

Every phenomentMi vhich haa » begioning must have a 
cauM ; and it will inToriablj arise whenever that 
certain combination of positive faots whioh oon- 
stitutea the cause eiists, provided oertaia otter 
positive faota do not eiiat also. 

This law contains two clauses : — 

(1.) That everj phenomeuon whioh has a beginning 

must have iom« cause. 
(a.) Given the causa, the effect will invariablj follow, 
provided that counteracting causes do not eiist. 

II. Definition of Cause. 

(1.) If we regard causa as including aU the antecedents, 
both positive and negative (" positive "—what must 
be present ; " negative"'- what must be absent). 

A cause is that assemblage of phenomena, whioh 
occurring, some other aveut follows, invariably and 
uaoonditionallj. 

(2.) If we restrict the meaning of cause to the assemblage 
of positive conditions : — 

A cause is that assemblage of phenomena, which 
occurring, soma other event follows invariablj, sub- 
ject only to negative conditions. 

" Un&mditwtuUly" in this definition, meana under any 
inuf^ble suppoaitiDn as regards other things 
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This is what gome express bj sajing that an effect 
follows itui otiiiBe " neoessarilj," To be a cause, it ia 
not ODOi^b that the aequenoe b imiariabU; night is 
an ioTariable sequence of day, but day is not the 
oauae of night. The seqaenco must be wnamditional 
also, — given day, eight should follow, whatever we 
choose to suppose about other things (aa, for in- 
stance, that rotation of earth should oeaae), to juetifj 
us in calling day the cause of night. 
The negative eondUioni of an effect mav be summed up 
in this, — absence of counteracting or preventing 
causes, 
(a.) Counteracting eauttt. — Most causes counteract the 
effects of other causes hy the operation of the 
verj same law as that bj which thejr produce 
their own effects. Each law is fulfilled,— each 
cause in realitj has its effect, bat the effecta 
neatraliae each otlier more or less. Thus, if « 
spout supplj a cistern at a certain rate, while a 
precisely umilar spout empties it simultane- 
ouslj, the effect, the filling of the cistern, is 
defeated, though the cause, the influx of water, 
cannot be spoken of otherwise than aa really 
producing its own proper effect, 
{b.) PrevaUing coma. — Some causes seem, however, to 
be BJmply preventive,— i.e., destroying an effect, 
(not by producing their own, but) by simply ar- 
resting it. Opacity is a phenomenon of this kind. 

III. Popular distinction letween the " con- 
ditions " and the " catise " of an ^ect unpldlo- 



StrictJy speaking the cause is the sum total of all the 
conditions or oircumatAnces necessary for the pro- 
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duotioa of th« effect — the aggregate of the ante' 
cedents thereof. In popular language, however, it 
is tiBual to single out one of these antecedents at 
the eauu, the remainder being termed canditvmt of 
the effect. Thus, suppose a atone to be dropped 
into water and allowed to sink, — the sinking' ot the 
stone is an effect, the antecedents being (1) the 
mutual attraction between stone and earth ; (3) the 
stone being within the range of that attraction ; (3) 
the specific gravity of tbe stone being greater than 
that of the water ; and, finallj, the negative condi- 
tion, absence of support for the stone. Now, in 
common discourse, any OM of these conditioas, — 
the entire awa or aggregate of which ia properly the 
oause, — may be called tht cause of the sinking ot 
the stone. Even a mere negative condition (tA, 
tbe abteact of something} is often spoken of as if 
the positive cause of an effect (as, the absence of 
the sentinel was the cause of the army being sur- 
prised), whereas it is evident that no mere negation 
can produce an effect, but can only not binder its 
being produced. 

The distinction thus popularly made is usually based 
upon either r — 

(1.) That one of the antecedents which comes last, 
and is thua an event completing the sum of 
conditions which forms the cause, and upon 
which the effect immediately follows, is termed 
Vie cause, 

(S.) That one of the antecedents which is most pecu- 
liar and special to the aggregate of antecedents, 
is often popularly the cause. 

(3.) So also that one of the antecedents which is least 
likely to be known to the hearer. 
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IV. The Universal Law of successive pheno- 
mena is the Law of Cavsaiion. 

(This does not mean that two succesaive phenomena 
aid nsceaHarilj cauae and affect, — Aay and night, 
for instance, are not ; hut aoy pkenomenon which 
succeeds another must be a phenomenoD having a 
beginning, and therefore a cauae, (uid consequently 
must oome under the law of Causation.) 

Phenomena in nature maj stand to each other in two 
relations, — that of SimiUtaneoumui {Co-exiitenct in 
Time), OF that of Succtaimt, The moat valuable 
truths with which we have to do are truths of Suo- 
oession : on our knowledge of tktu dependa all our 
power of foreseeing future facta, and of influencing 
these facta for our osvn benefit. Hence we see whj 
the main buainess of Inductive Logic ia with cases 
of Causation — with determining what are the affecta 
of given oaosea, and what the causea of given effects. 

[V. Distinction bettveen " agent " and 
"patient " merely verbal. 

ii&ay make a distinction between the thing aatiog (iKe 
a(rmf}and the thingacted upon ((A«jiati«iQ. Thus, 
if a man be poiaoned bj prussic acid, the poison 
would be reckoned as an " agent," the nervous ajs- 
tem of the individual aa the " patient." 

Tills distinction is, however, merely in langn^e | 
"patients" are always "agents" which have been 
implied in the words describing the efi'eot It ia 
evident, for instance, that the peculiar properties 
of the nervous system are as much involved in, are 
as much conditions of, the death as the propertiea 
of prusaio aoid,] 
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VI. "Permanent Causes" or "Primitive 
Natural Agents" include all substances and 
phenomena which do not begin to exist, — i.e., 
which might, for aught we can see in them to 
the contrary, have existed from all eternity, 
and may never have had a beginning at all. 

Snch may be either : — 

(1.) Ohjeett — the sixty-three or more elementuy bodies, 
with their various properties and the combinationa 
of Buch found in nature, — the atmosphere, water, 
&e. ; the beaveul? bodies, sun, mooa, and stars. 

(2.) Eventt — *.«., cycles of events — periodical cycles being 
the only form in which an event can have perman- 
ence. Such are the rotatory and orbital motions of 
. the earth, of the moon, &o. 

Of these original CaaBCB it may be observed : — 

(1.) We cannot tell why any one of them exists at all ; 
we oan give no account of their origin. 

(2.) We cannot tell why they exist In a partiovdar man- 
ner — why one is found in one place, another in 
another. 

(3.) No law of their mode of distribution can be dis- 
covered. 

(4.) Every phenomenon which baa a beginning, every 
CMueA phenomenon, — i.t., every phenomenon except 
the primeval causes themselves, — must arise or have 
arisen immediately or remotely from oce of these 
[Hrimeval causes, or from some combination thereof^ 
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CHAPTER TL 

On the Conjunction of Causes. 

I. When two or more Causes act together 
so as to intermix or combine their effects, one 
of two things may happen, either : — 

1. The joint effect is of the eame Mnd with the eeporata 
effecta ; the laws work together without alteration. 
In this case we maj speak of the mixed effect as 
eontitting of the separate effects. This oooatitates 
" Compoiition of Catuet," and such an effect is termed 
a " Compimnd Effect." 

For example, suppose a force acting on a particle 
in the direction of the north, and another tending 
to pull it to the west, the two forces are two con- 
Jomed causes, and the effect, which is a force lying 
along diagonal of their parallelogratu, is of the same 
kind vith the separate effect of each cause. The 
effect of each of the two forces ia, in fact, found io 
the conjoined effect of both. This is, therefore, a 
case of " Composition of Causes," and the effect is 
" Compound." 
S. The joint effect is not of the same kind with the 
separate effects ; the separate effects of the causes 
disappear, and a totaUj new set is developed hy 
their combination. Here we maj speak of the cou- 
joint effect as being gtnerattd or produced by the 
^mple effects This is the case of ■' Comhinatwn of 
Caatet," bmA auch a,n<iSeat\&&" Hetero^oMe EffecV 

For example, the substance iodine manifests, or 
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IB a oaosG of, certain properties or effects — dark 
colour, peculiar smell, metallic taate, volatility. So 
also potassium causes us to feel a metallic lustre, 
&C. But if tiieso two causes, iodine and potassitim, 
be united, we find hardlj anj trace of the effects 
vliicli they produced when separate ; thoae effecta 
indeed are gone, and are replaced after the union of 
the cauaea by a totally distinot set — white crystal- 
line structure, Bolubility in water, ice. So, again, 
the propertiea of a mixture of ozjgen aud hydrogen 
are obiefly the sum of those of the separate gases 
conjoined^a compound effect ; but let the mixture 
be exploded, the two oanses, oxygen and hydrogen, 
combine, but no trace of the properties of the sepa- 
rate gases can be found in water. This effect, there- 
tore, is hiteropaHue, 



II. Composition of Causes. 

1, Ihe causes may act in the Bame or in different direo- 
tions, — two foroea may puE a body along the same, 
or along intermediate, or along opposite lines. Two 
apouts may either both fill, or one may empty and 
the other £11, a cistern. Cauaea may, in fact, appear 
to annihilate each other's e Sects, — apparently pro- 
ducing no effect at all, — aa when two equal forces 
act in opposite directions upon a particle, yet eacb 
cause really exerts its full efficacy according to its 

% The Composition of Causes is the more frequent case, 
not only absolutely in the case of simple causes, but 
for the reasons given below in IIL and IV, 



III. The total effect of conjoined Causes may 
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be partly compounded, partly heter(^>aihic, artd, 
in/act, is never wholly keteropathic. 

There are dd oases of causation, from oonjoiDed oauses, 
in which the resultant phenomena do not in some 
respects obey the principle of the Composition of 
Causes, The weight of a combination of iodine and 
potassium, for instance, ia always the sum of the 
weights of the separate ingredients. 

IV. Heleropathtc phenomena, when they act 
together, may compound their effects. 

Laws generated by combination may act with one another 
on the principle of composition. As a single ez- 

ample, iodide of potassium and of water — both gene- 
rated heteropathicatly — may, if mixed, give the 
sum or aggregate of their separate effects, as regards 
taste, chemical reactions, &c. 

V. That effects are proportionaJ, to their 
Causes — 

Is, when tme, a cose of the composition of causes, a cause 
then being compounded with itself. If, for example, 
a column of mercury be heated through 1°, a certain 
expansion follows, through S° twice as much, and 
BO on, the effect being so far proportional to the 
cause. It is clear, however, that in this case, the 
total effect of a riae through several degrees is com- 
pounded of the separate effects of a rise through 
each degree. If, however, the cause be augmented 
beyond a certain limit, the proportionahty ceasea, 
the mercury being converted into vapour, — a hetero- 
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pathio effect. Sowe shall always find that the axiom 
holdR good as lODg as every fresh inorement of the 
cause oomponnda its effect with that of the preced- 
ing parts of the cause, hut that it fails the moment 
the composition of causes fails, and the effect be- 
comes heteropathio. 



CHAPTER VIL 

Observation and Experiment. 

I. The order of Nature, looked at as a whole, 
presents a vast mass of causes followed by a 
vast mass of effects, and, therefore. Inductive 
inquiry, — having for its object the ascertaining 
what causes are connected with what effects, 
and what effects with what causes, — is in some 
sort a process of Analysis, and presents three 
steps — (1.) The mental separation ; (2.) The 
actual separation ; and (3.) Varying the cir- 
cumstances. 

The first step in Inductile inquiry is a 
mental omalysis of the complex whole presented 
by Nature in the aggregate into its several 
parts. 
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The whole order of nature, u perceived at the firet 
glniuie, conusts of a great moHs of pbeuomeoa, fol- 
lowed ia the next inalont by another great maas of 
phenomenEL The firet step, then, consUta in learn- 
ing to see in the aggregate antecedent a number of 
separate ant«oedents, and in the aggregate conse- 
quent a number of separate oonsequeuta. 

ITie second step is an actual separation of 
the elements of complex phenomena. 

We most obtain some of the antecedents apart to be able 
to try what will follow from them, or some of the 
effects apart to find out by what they were preceded. 

The third step, determining what antecedents 
and what consequents are connected. 

Is accomplished by varying the eireumitaneei, — that is, 
by obtoimng instances of the phenumeuon we are 
investigating, which, by difiering in soma of their 
ciroumstanoee^ will throw light on the inquiry. 

IL For the purpose of varying the circum- 
stances, — that is, of obtaining a nunaber of dif- 
ferent kinds of instances of the phenomenon 
in question, we must have recourse to either 
observation or experiment. That is, we must 
either _;?nd suitable instances in Nature, or we 
must make them by an artificial arrangement. 
It is highly important, however, to remember that the 
logical value of an instance is entirely dependent 
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upon what it is ia ititlf, and cot upon the mode in 
which it is obtained, yet there are important prac- 
Heal diatinctioQa between obeervation and experi- 
ment, wMoh it is neoeesary to notice. 

III. Experiment is our resource when we 
wish to determrae the effect of a given cause, 
for we can take a cause and try what it will 
produce, but we cannot take an effect and trv 
what it waa produced by. 

Advantaffes of Experiment are : — 

(1.) It enables us to mullipli/ our tnstanctt indefinitely. 

(2.) To isolate the phenomenon we are atudying. 

(3.) To vari/ the aurrounding ciroumatanoeB indefinitely, 
and thns, amongst other things, 

{4.) To obtain the precise tort of instanoaa we require, 

(5.) To these may be added, that, since our only way to 
prove that one thing is the cause of another, is to 
take the supposed cause and try whether it will pro- 
duce the effect, and since we cannot generally do 
this by observation, experiment ie vtwdly our only 
meaTu to prove causation. 

IV. Ohservation is chiefly applicable when 
we are unable to obtain artificial experiments, — 
that is, when we are investigating the unknown 
causes of a given effect. 

Suppose we wish to ascertain the uaknown caosea of a 
given eSect, cholera ; now, since we know not its 
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causes, we cannot produce cholem artificially, and 
o&r only resource ia to wait tiU nature produces 
instancsB for ua, by obserration of which wo may 
hope to diacoTOr by what they have been invariably 
preceded. 
Ohiervaticn <done, troiAout aid from empariment, can raTdy 
prove cauM and effect. It may show ua that "two 
phenomeaa are invariably conjoined, that where we 
find one we ehall also find the other, but it will not 
go beyond thie ; we cannot be ante that the two 
phenomena are cause and eSect : they may, for ex- 
ample, be both effects of Rome common oauae. To 
prove cause and effect, we must take the cause and 
try what effects it produces, — a matter of experi- 
ment, as already said. 

V. From this contrast between observation 
ttnd experiment, an importaot conclusion fol- 
lows : — 

That tm the »cieneet in which aTtifidal experwaent it imr- 
post^le or very UmiUA, direct Induction U praetited 
at a ditadvarUaga, amaiaUing generally to imprao- 
tieabmti/. 

The methode of such science must therefore be chiefly 
Deductive. 
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CHAPTERS VIIL and IX. 

The Inductive Methods. 

[Prdiminmy Remarks. 

1. Mill speaks of these as the " Fonr Methods 
of Experimental Inquiry," and these are : — 

1. The Method of Agreomeiit and the Joint Method. 

2. Of Difference. 

3. OfBesidues. 

4. Of Concomitaiit Varibtioas. 

"The Joint Method" is not reckoned eeparately, inas- 
much aa it is really an employment of the two forms 
of the method of agreement together, — the Positive 
and the Negative. It ia termed by Mill either the 
"Joint Method of Agreement and Difference" (or 
shortly, "The Joint Method"), or "The Indirect 
Method of Difference." 

2. When these are spoken of as Methods of Ex- 
perimental Inqniry, the term experimental must be 
taken as equivalent to experiential, — Methods of 
Inference from experience generally, and not merely 
from experiment in the strict sense. The Method 
of Agreement, for eiample, nsually derives its in- 
Btances from observation. 

3. The Method of Agreement and of Difference 
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are the two fundamental Methods ; tlie others heing 
0DI7 special forms of oneof these, or of both together. 
Thus:— 

1. Uethod of agreement, *\ Includes also the Joint 
(where we find cause f Method (in p»rt — the nega- 
we find the effect, TtiTe partaking of Method 
and vice ncrad,} J of Difference), 

i UMmi of I>W"r.D»,1 ,__^,^jj^ ^ j,,^^^ ^, 
(,h.i. on. » .bmnt ( k„,j ^.ttod ol Ooo- 
orr.mo™<l,ll»oli.r f^^^^t VuUtion.. 
laalso.) / 

It is easj to see how the Method of Concomitant Varia- 
tions partakes of the nature of the Method of Dif- 
ference i two phenomena (A and a) are found con- 
joined, and tlie (partial) removal or (partial) adding 
on of one is followed by a corresponding ohaoge in 
the other, which ib easentiolly the Method of Dif- 
ference. 

4. Id the exposition of the Inductive Methods, 
MiU takes the simplest poasible case, — that is, he 

supposes every effect. 

1.) To always have erclusively one and the same cause, 
and (2.) To be always distinct from — not in any way 
intermized with — Bay other coexistent efiecL In 
what way it becomes necessary to modify our pro- 
ceedings when we come to the practical use of the 
methoda ia discuased in Chapter X.] 

I. — Method ot Aqbeement. 

Canon. — If two or more instances of the presence 
of thepheaomenoQ ia question haveonly, in common, 
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the presence of one other circamatance, that cir- 
cttmstance, in the presence of which alone all the 
instances agree, is the cause or effect of the given 
phenomenon. 

Its principle is — that of comparing different 
caBes in which the giveo phenomenon occurs, in 
order to diacover in the presence of what these 
instances agree. 

ExemplificaUon. 

Suppose the given phenomenon is ehdera, and we wiah 
to ascertain its cause : hy this method we should 
have to compare a numher of inetances of cholera, 
to determine by what it had invariablj been pre- 
ceded. It is dear that the cause of cholera must 
be amongst these invariable antecedents ; and if 
we can be sure that in each case we know everything 
which hu preceded (or all the anteoedenta of) the 
attack, and i/i in a number of cases, onlj one ciroum- 
stance can be found which has invariablf preceded, 
that one must be the cause of cholera. 

Semarks : — 
1. The poitibility of the plurality ofeaiutt introduces the 
possibility that the two phenomena, thus apparently 
connected, may only be conjoined casually or by 
chauoe. This is called by If iU " the eharacferUlio 
irm^erftetion " of the Method of Agreement. 

Most efiects may be produced by a plurality of 
oausee, — *.«., by different causes in difierent caaes ; 
thus, the phenomenon "death" may be caused in 
one case by disease, in another by poison, and in a 
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third by injury. This possibility does not, however, 
radically vitiate the method, but only renders it 
neoeaaaiy that ita first results ahould be corrected 
by the process for the "Ulimination of Chance" 
(which see). 

SS. There is, however, another imperfection in this 
method, which prevents us from ever proving hy 
it more than that two phenomena are iavariably 
conjoined ; it cannot demonstrate that they are 
cause and effect. This, which may be termed " the 
practical imperfiction" of the method, ia the impoi- 
riMUty of aaturing outmIvu that vx know all (h« 
anteetdmle in our in«iancw. 

To take our previous example, we might find that 
the drinking of a certain sort of impure water was 
alone an invariable antecedent, aa far as we can see, 
of cholera. Suppose, further, we had assured our- 
selves that these two phenomena were not merely 
accidentally found together in our instances, stUl 
vre could not be assured that tbey were cause and 
effect. The impure water and the cholera attack 
might botb he results of some obscure cause which 
bad wholly escaped our observation — some unknown 
atmospheric state, for example, forming an ante- 
cedent in our instancea, of which we were ignorant. 
The postibility of the preecTiCe of miknovm aniecedei^, 
then, is the reason why the Method of Agreement 
can only yield empirical laws, and cannot prove 
causation, and is, therefore, chiefly useful as afford- 
ing suggestions, or as an inferior resource where 
better methods are impracticable, — ja, where arti- 
ficial experiments cannot be made. 

3. Since this method is our chief resource when we wish 
to determine the causes of a given effect, it mostly 
makes use of instances obtained by observation. 



D^iiiifdbt Google 



METHOD or AOREEUENT. 119 

4, This method does not require iastancee of a very 
Bpeoial ejid definite kind ; aiij instauoea whatever, 
in which the phanomenou oocurB, may be examined 
for the purposes of this method. 

Negative Method of Agreement. 

The Canon is the same as that of the Foaitive 
form of the method, with the substitution of the 
word " absence" for " presence/'where'er it occurs. 

The principle is that of compariog different in- 
stances of the absence of a phenomenon, to discover, 
if possible, in the absence of what other thing alone 
those instances agree. In other words, to Qx upon 
the one thing alone which is never found where our 
phenomenon is absent. 

The negative Method of Agreement ia cot affected bj 
the poBsibilitj of a plurality of causes, bub it is 
afTeotedby the possibilitjof the absence of unknoim 
antecedents, j ust as the positive form is by the pos- 
sibilLtj of their presence. 

The further conaideration of this form of the Method of 
Agreement is deferred tiU we come to speak of the 
" Joint Method ; " for though it is true abstractedly 
that it might be worked alone without the positive 
method, yet practically, it is quite impossible to 
make much use of it by itself. The difficulty of 
■bowing that the inatancea agree, in the absence of 
one thing only, is oimost insuperable. But when 
the positive method has suggested a cause, we can 
then inquire, with some chance of saccesa, whether 
that ia not the only thing universally absent when 
the effect is absent. 



D^iiiifdbt Google 



HKIEOD OF DirrHBENCE. 



II. — Method of Diffxbekoe. 

Ctmon. — If an inBtance in which the pheoomeiiOQ 
in qnestion occurs, and an inBtance in which it 
does not occnr, have every other circnmstance in 
common save one, that one occurring only in the 
formerj — that circumstance in which alone the two 
instances differ, is the effect or the canae, or a 
necessary part of the caase, of the phenomenon. 

The principia is that of comparing an instance of 
the occurrence of a phenomenon with a similar in- 
stance in which it does not occur, to discover in 
what they differ. 



I. HiumetbodiBtnOTApartioiilarljamethodof artiScial 
experiment (its ordinary use being to compare the 
oonditioa of thingB before, with, those after, aa ex- 
periment), beoauBO — 

8. It is oommonly employed to determine the effects of 
given causes ; and because — 

3t The instaDcea which it requires are rigid and definite 
— they must be exsotiy alike, except that in one the 
phenomenon must be present and in the other 
absent. 

4. If this method is inapplicable, it ia usually because 
artificial experiment is impracticable. 

6. It is the only method, of direct experience, by which 
kw3 of causation can be proved. 

6. If the instances fulfil exactly the requirements of the 
Canon, this method is perfectly rigorous in its proof. 
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7. Man; of oar inferenceB in dailj life are simple applica> 
tioDB of the Uethod of Differenoe. 

Thus, a man in full life reoeiTes a shot in bis 
heart and becomaa a man dead. We infer that the 
wound eaueed death, because it is the onl; oinmm- 
Btaace in which the case in which death ia found 
differs from the case in which death is sot found. 

III. — The Joint Method, 

CanoTt. — If two or more inBtanceB of the presence 
of the phenomenon in qneation have only in com- 
mon the presence of one other circumstance ; while 
two or more instances of the ahsence of the phe- 
nomenon have in common the absence of that cir- 
cumstance only, — that circumBtanct in which alone 
the two sets of iuBtances difTer, is the effect or the 
cause, or a neceaBary part of the caoBe of the phe- 
nomenon. 

Remarks : — 
1. The Joint Uetbod is really a donble employment of 
the Uethod of Agreement, thus : 

We observe a number of instances in which the 
phenomenon is present, and find them to agree onlj 
in the presence of a given circumstauoe. (Positive 

We observe a number of instances in which the 
phenomenon is absent, and we find that that same 
eiicumBtaoce is the onlj thing which is uniformly 
abaent, (Negative form.) 
4 It ia called, also, " Hie Indirect Mtthod of Differvace,' 
because the negative instanca is got not by direct 
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experimeat, but indvrtctb/, by ehowing wh&t twuld 
b« the reault if esperiment could be made. 

3. The Method of DifTarenoe compares two instanoea ; 

the Joint Method compares two sett of instances. 
The proof derived from one set ia independent of 
that derived from the other, and corroborative of it. 
Still both together do not amount to a proof b; the 
direct Method of Difference, on account of the poe- 
fiibility of the presence or of the absence of unkoown 
antecedents in the positive and negative seta respeo- 

4. The Joint Method is, however, a great eitensioa of 

the Simple or Positive Method of Agreement ; hav- 
ing this great advantage over it, of not being affected 
by the possibility of the plurality of causes. 



IV. — Method of Sesidobs. 

Canon. — Subtract from any phenomenon eucli 
part ae is already known to be the effect of cer- 
tain antecedents, then the residae of the phenome- 
non is the effect of the remaining antecedents. 

Exemplification. — Suppose we have several phe- 
nomena ABC followed by several others a A e, 
and that we know A to be the cause of a, and B 
of b, then C most be the cause of e. 

Bemarks : — ■ 

1. This method is, in fact, a modification of the Method 

of Difference ; but the negative instance (w., where 

phenomenon is absent) ia obtained by Deduction, 

not I^ direct ezperienae. The Deduction beiag 
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this, — from the known eSeota of A and S separately, 
ve infer their effect oo^joiatlj, tmd subttAOt this 
effect from the total effect, a be 

2. This method would be equally rigorous with Method 

of Difference, if (1.) we could be certain of the total 
effects of the known antecedents (_A and B), and (2.) 
that the remaining autecedeut ((7) ia the only one 
present 

3. This being generaUy im practicable, we must complete 

the evidence deriyed from this method, eitber — 

(1.) By applying Method of Difference, — %.«., ob- 
taining supposed cause (O) separately, and 
trying its effect ; or 

(2.) By the Deductive Method, — i.e,, we most 
account for Ce agency when suggested, and 
infer it deductively from established laws. 

4. This method is the moat fertile in unexpected results. 



V. — Method of Cohcomitamt Variatiohs. 

Canon. — Whatever pheDomeDon variea in any 
manner wteoevei another phenomenon raries in 
some particolar manner, is either a canse or an 
effect of that phenomenon, or is connected with it 
by some link of cansation. 

T^ principle is — that even if we cannot remove 
an antecedent altoffetker, yet we may be able to 
modify it in some way short of its total removal. 

Its Axiom is — Anything npon whose change, the 
change of an effect is invariably consequent, mast 
be the caase or be connected with the caose of that 
effect. 
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Remarks: — 

1. The changBB or variations with which this method ii 

chiefly concerned are either— (1.) Changes in quaa- 
titj, or (2.) Changes of position in space. 

2. To logically infer causation through this method, ne 

must first determine that tkt variatioTU in the too 
phenomena are really eortMndtaTit. This is proved 
by the Method of Difference,— that is, wo retain all 
the other antecedents unchanged, while the partica- 
tar one is subjected to the requisite variations. 

3. This method may wefiiUy follow the Method of Differ- 

ence, to determine according to what law the qnanti- 
tiea or relations of the effect follow those of the 

4. The mo4l ttriiing application of this method is to 

oases where we have to determine the effects of 
those of the Permanent Causes, which we oaonot 

Such causes are — the earth, with its gravitative, 
magnetic, and other properties ; 1A« «un, moon, and 
ttari, with any known or unknown properties they 
possess. These causes we can never wholly remove, 
but we can modify them, — we can get nearer to or 
farther from the centre of the earth, we can remove 
a magnetic needle from one place to another, and 
by such methods, varying the supposed cause, and 
noticing the consequent variations of the effect, we 
are able to determine the effects of these irremoT- 
able permaoent causeH, and separate them from the 
effects of other causal agencies. 
0. The most tatit/acU>ry a/pplination, of this method is in 
eases where the variations in the cause are variations 
in iU quantity. 

This kind of variation in a cause is generally ao* 
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compftniod not only by variation in tha effect, but 
by oompoaitton of causes, nith & proportional varia- 
tioa thereof. 
We may have two cau» of this relation of variation : — 
(1.) Where cause and effect vanish together. 
(2.) Where they do not vanish together, — %.e., where 
one is reduced to 0, the other has atill some 
lioaitive value. 
Two precautionji are necessary in drawing conclusions 
from this Idnd of concomitant variation : — 
(1.) We ought to be able fo determine the absolute 
quantities of the antecedent (A) and oonaequeDt 

(4 

For if we do nob know the absolute quanti- 
ties of A and a, we cannot tell the exact 
numerical relation according to which tbese 
quantities vary. We cannot say that we have 
twice, three times, &c., as much of a thing, un- 
leaa we know the quantity of once the thing. 
(2.) We must remember that the law which the quan- 
tities seem to follow within tha limits of our 
observation may not hold beyond those limits. 

VI. — Genbbal Remaeks. 

1. These four Inductive Methods are tlie 
only possible modes of inquiry by experience, 
or d posteriori. These, therefore, with such 
assistance as can be obtained from Deduction, 
constitute the available resources of the human 
mmd for determining the Laws of tlie Succes- 
^on of Phenomena. 
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2. Whewdl makes the foUovsing objections 
to these Methods: — 

(1.) They assume the very thing which is most 
difiieult to ohtaiuj — the reduction of an argument to 
a formula. 

Mill replies : — 
This objection is eioctlj onalogoiia to that brought 
against the SjUoglBm, bj those who said that the 
great difficulty is to get your Syllogism, not to judge 
of it when obtained. As a matter of fact, both of 
these objections are true, but still the oanona and 
formulae fulfil their logieal fonctios, that ia, they 
enable us to judge of eTJdence when found, — the 
very office of the Science of Logic, and by uo 
tseans a superfluous one, as the commonness of 
falBe inferences testifies. 

(2.) No discoveries have ever been made ^ their 



Mill relies : — 

This objection proves too much, for since the mefchoda 
are formuUe of the only possible modes of inference 
from experience, this assertion is equivalent to 
saying that no discoveriea were ever made by 
experience. 
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CHAPTER X. 

PaBT I. — PLtJBALITT OF CaPSEB. 

I. By Plurality of Causes ia meant simply 
this, — that a given effect may arise from dif- 
ferent causes in different cases ; thus, the 
phenoraenoD "death" may be caused in one 
case by disease, in another by violence, in a 
third or fourth by poison or old age. 

II. The possibility that Hie effect we are irv- 
vestigating may have a plurality of Causes, 
leads to " the characteristic imperfection " of 
the Method of Agreement (in its positive form 
at least). 

Thus, suppose we bora & group of causes, ABC, followed 
by a group of effects, ahe, and ABE hj a de (the 
fact being that A is the cause of a, B of h, and ho 
on, though we are not supposed to know this) ; hj 
the Method of Agreement we conclude that A is 
the cause of a, — since B or G cannot be, hecause 
absent in second instance, nor D nor H because 
abeeDt in first ; but the moment we admit that a 
might have a plurality of causes, this conclusion 
fails, — it might be, then, produced hj B or Cio the 
Giat, and hy D or S in the second case. 
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Ill, How to correct the uncertainty arising 
fi'om this cause. 

The method of Agreement is notradically vitiated 
by this imperfection ; for the two phenomena found 
together mast either(I.) have no connexion, — t.e.,be 
conjoined by chance, or (3.) must have some con- 

(1.) By merely multiplyiog inatanoea of the Bame tiniJ, 

WQ ahall get data for determining lehether the toin- 

cidencet art more frequent than chance loiU aeanmt 

for; if so, we may conclude there is some connezion 

(between our A and a). 

(2.) If, however, wa sufficiently multiply and vary our 

insttiDcea (i.e., get them aa the canon preacribes, 

agreeing only in one other circumBttmoe (A) besides 

a, the phenomenon in question), having ABO td- 

lowedbyosi.!, j1 D Ehjade,A FO by «/?,&o., 

we may be sure either : — 

(a.) That a baa aa many causes aa there are inatanoea, 

— that is, that A and a are only conjoined by 

chance. Bemedied aa in (1), 

(fi.) That A and a are joint effects oF some tmlMoan 

antecedent existing in all our instances ; or 
(e.) That A in the oause of a. 
We can never wholly get rid of the possibility of the 
presence of aa unknowa antecedent, and all there- 
fore we can conclude by this method is that A and 
a are found together, — where ^1 is we may eipect a, 
0Tvic*v«r$d, 

PV. We may recapitulate here tlie use of 
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■ mere numher of instances of the same 
kind: — • 

1, Tbey enable ua to have proportionate asaurance that 

no error has b«en committed in the obeerratioa of 
the jiarticular facts. 

2. Thej fumieli data for eliminating chance, — i.e,, for 

ebowiiig that the conjunctions between two pheno- 
mena are more frequent than mere chance will 
account for. 
When theae two objects have been fullj attained, 
nothing whatever is added to the Cfirtainty of our 
conclusion bj mere repetition of similar inHtaaoes.] 

v. To determine Causes of a given effect, 
prodvcihle by a plurality of Causes. This is 
done either : — 

(1.) Bj separate inductive inquiries, each oanse being 
tested by a separate aeries of inveatigatious ; or, 

(2.) By collecting a number of instanoea of the occur- 
rence of the effect, and finding that while thej agree 
in DO one anteoedeot, yet thay always agree in the 
presence of one out of a certain number thereof. 
Thus, the effect " death " is always preceded by dis- 
ease, old age, poison, or violence. 

VI. Plurality of Causes does not affect tlie 
Negative Method of Agreement nor the Method 
of Difference. 

L In ntgaltvt miOwid we show that iuatanoea in which 
« is absent agree only in not containing A. Now, if 
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this be BO, A mitst not onlj be the cause of a, but 
the onlj possible oause. For if a is absent, all ita 
oanaea must be absent io evei; case, but the only 
thing uniformly absent in our instaocea is A, .; A 
is the onlj possible cause of a. 
2. The Method of Differemie is obviouslj not affected. 
If we have two casea, — A B C followed hj abe, and 
£Gb7be(i.t.,A be iog taken from ABCgiveaBC 
followed by 6 o, or heiiig added toB C followed by 6 e, 
gives A B Chj ah e),itia certain A is the cause of 
a in that case, whaterer other causes of a may exist 



Part II. — Iktebmistdeb of Effects. 

I.- We liave already explained what is meant 
by a complex or intermixed effect (see Chap. 
vi. Book iii.). 

It is an effect resulting from the conjanotion of Baveral 
causes. Thus, if a person suffering from severe ill- 
ness were to take some poiaou, bia death might be a 
complex effect, resulting partly from disease, partly 
from poison ; so in the parallelogram of forces or 
velocities, the movement of the particle along the 
diagonal is a complex effect — the intermixture of 
the effects of two causes, viz., the two forces tend' 
ing to carry it along the two sides of the parallelo- 
gram. 

We have seen also that such complex effects are divisible 
into two distinct classes — (1.) CompounA Efficlt, 
where the separate effect of each of the causes really 
continues to be produced, and these separate efieota 
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uoite into one aggregate or Bum — the complex effect ; 
and (2.)IleUropathie Effeeti, wliere the separate effect 
of each cause ceases eatirelj, — a perfectly different 
lihenomenon reaulting from the conjunotiou of the 
causes. 

There is, however, a special form of Heteropathio Effeotaj 
whioh require to be separately noticed — TrantfoT' 
■mationt, where eaate and effect are mutualliff eonver' 
tible — i^, where we can make A produce a, or a pro- 
duce A, Thus, hydrogen and oxygen, when fired, 
produce water ; water galvanised, produces, hydro- 
gsD and oxygen. In this case the problem of find- 
ing a cause resolves itself into the much easier one 
of finding an effect, a problem to the Hojutiba of 
which experiment, and, therefore, direct Induction, 
is especially applicable. 

With the exception of " Trantformalione^ the investiga- 
tion of complex effects by direot Induction ia prac- 
tised at such great disadvantages as generally to be 
impracticable. Our resource in such cases is (Ad 
Deduelive Method, This is especially true of the 
first division of complex effects, viz , — Compound 
Effects ; and in them, this inappiicabilltj of direct 
Induction (observation and experiment) is, eat. par., 
in direct proportion to the number of the causes 
which conjointly produce the intenniied or com- 
plex effect, and to the smallness of the share 
which any one of these causes has in producing that 
effect. Mill proceeds to prove this in detail (see II.} 

II. 2%e investigation of a complex effect 
may be conducted either: — 

1. Deductively — by computing A priori what would be the 
effect of the conjoint caoees, 
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S. By Induction, either by way of : — 
(a) SvnwpU obtenation — simply collecting instaQceB of 

the eSeot as they oocur ; 
(i) Ecj>«riiaaU — moHtig iostances — taking the aup- 

poaed. causes and tiyiag what effects they produce 

when ooDJoioed. 

Now Mill goes on to show that Deitber hj (a) 
nor (£) caD we effect mncli in iuvestigatiug com- 
plex effects. 

i. Method of ample observaiion inapplicahle. 

Take this example — " recovery from coasumption " — • 
complex effect ; is the " taking ood'liver oil " one of 
its causes 1 

It ii obvious that many separate cauaea must combine 
to produce our effect ; now in such a case, where 
puxny causes are acting to one end, the ahare of each 
cause in the effect is not in general very great, and 
heoce the effect is not likely to follow very dosely 
any single cause in ita proseuce or abaence, still leaa 
in ita variationa. 

2. Method of Experiment ia iTiapplicaile, because 
tee are unable to take certain precautions necessary 
to the scientific employmeni of experiment. Tliese 



(a) No unknown circumstances must exist in our cases. 

For instance, we should know everything (which can 

influence consumptton) which ezJata in the system, 

when we give the oil. 
(t) Known oireumstanoes must not have effects hable to 

be confounded with the effect of the cause wa are 

studying. 
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The most, tbeo, we ean hope to obtain by (Hrect Induo- 
tion in complex effects ia, that ft givea cause is very 
oflea followed by a given effect. 

To mm up then : — 
Of complex effects, Transf ormationa are the best adapted 
to inqaity by direct Induction ; next, tbe remiuiider 
of Heteropathio Effects ; and least of all Compound 
Effects, in proportion as tbe conjoined causes are 
Dumerons, and as each has hut smdl share in pro- 
ducing the total complex effect. In all such coses 
of tbe inapplicability of Induction, the Dedvctive 
Xtthod ia our grand resource. 

III. Lawa of Causation must he expressed 
as tendencies only. 

Every Isiw of causation is liable to he tovnleraeted, and 

apparently frustrated, by coming into contact with 
other laws, the results of which ore more or less op- 
posed to its result. Hence, with many such laws, 
cases in whioh they are entirely fulfilled do not, at 
first sight, seem instances of their operation at all. 
Suppose a ball to receive simultaneously in two ex- 
actly opposite directions two equal impulses, either 
of which would carry it a hundred feet in its own 
direction, tbe ball would, of course, remain unmoved, 
and no result would appear to follow, yet, in reality, 
each force fulfils its own law, and tbe ball occupies 
the same position as it would have done if the forces 
had acted successively instead of simultaneously. 
We must, therefore, define force as that which tends 
to cause motion in a body; and ao in every other 
case of causation ; for though a cause always tends to 
produce its effect, counteracting causes may prevent 
that effect being manifested in the usual form. 

D^iiiifdbt Google 



134 THE DEDUCTIVE UETHOD. 

.IV. There is no such thing as a real excep* 
tion to a general truth. 

The notion that there maj be arises from negleoting the 
proper mode of expressing a law, as just explained. 
What is called an siceptioa to a general principle is 
always a case of some other law interfering with it) 
imd disguising or destrojing its effect. 



CHAPTER XL 
The Deductive Method. 

I. The Deductive Method considers sepa- 
rately the causes which enter into the Complex 
Effect, and computes or calculates that effect, d, 
-priori, from the balance or product of the effects 
of the different causes which produce it. 

Its problem, in fact, is to find the law of a 
Complex Effect from the laws of the different 
causes of which it is the joint result 

To take a simple example : — Suppose a particle at A is 
aimuitaneously acted upon by 
two forces, one of which, acting 
alone, would can; it to B in 
one second, aud the other, in 
like manner, would cany it to 
D C. Here the two forces are 
nitiug to produce a complex effect — 
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motioD along the diagooal to D in one eeoond. If, 
bowever, ne suppose ourselves ignonnt of what tha 
result would be, it is CTldent we might diecover it 
either bj making numerous experiments with two 
forces, which would alwajs give us a similar motion 
along the diagoual, — this would he direct Induction; 
or we might calculate Upriori what the joint effect 
of the twocausesorforcesmust be: we might argue, 
for instance, that the particle must evideatlj travel 
a distance equal to A B to the right of A, and a dis- 
tance of A C below A ; end the point D is the oulj 
point wbioh fulfils these conditions, .'. the partiolo 
at the end of one second must be at D, and ao on ; 
— this would be to applj the Deductive Method. 

II. The Deductive Method consists of three 
distinct operations or steps ; — ■ 

1. AscertaioiDg the laws of the separate causes 

hy direct InductioD. 

2. Batiocination from the Simple laws to the 

Complex case, — i.e., calculating from the 
laws of the causes, what effect a given 
combination of them must produce. 

3. Verificatioa by specific experience. 

1. It is first necessary to ascertain the laws of the 
teparate causes. 

This is generall; done hj direct Induction, but if anj of 
the separate laws be themselves oomplez, they may 
have been obtained by a previous Deduction. But 
even then, such oomplez laws being vitimatdy ds> 
rived from simple or elementary laws (which are 
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always aatabliBhed hj direct Induotion), must vtti- 
mately be based upon inductions. 

To this Induction it is essential : — 
(1.) To know what tbe oattaea actually are wbose effects 

we are about to studj. 
(2.) Their laws must then be ascertiuned. 
This can only ultimately be done hj the four Inductive , 
Uethods. And sicoe the accuraoj of this Induction 
is the foundation of the whole inquiry, it is ueces- 
sary that, {a) if poBstble, we must study each of ths 
concurrent oausea in a separate state ; for (t) if this 
is not possible — if we cannot try the effect of eacli 
cause apart from others, aa in Biology— wo experi- 
ment under great disadrantages. 

2. Ratiocination is the second step, — i.e., calculat- 
ing from the knonm laws of the separate causes what 
effecA any given combination of them, will produce. 

On this we may observe : — ■ 

(1.) When our knowledge of the laws ot the causes ex- 
tends to the emot numerical relations which they 
observe in producing their effects, the ratiocination 
or calculation may reckon amongst its premisses all 
the theorems of the science of Number. Thus, we 
have a planet in its orbit round the sun at any mo- 
ment under the influence of two separate causes — 
the central force of gravity pulling it towards ths 
sun, and the tangential force. Tbe actual path 
which it traces is the complex or joint effect of 
these two causes. Now it is clear that if we not 
only know the laws of these separate causes, but are 
ftbla to state them with numerical exactness (as that 
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the centn^ foroe variea inveraelj' aa tlie aquare of 
the distaoce and direutlj as the mEisses), any of tho 
propertiea of squareB, square-roota, &o., which we 
previously know, may be available in the calculation 
of the actual orbit 

(2.) When the effect takes place in tpttee, and involvea 
motion and extension, the theorems of geometry as 
well OS of number come in as premiasea. This is the 
case, for example, in Mechanics, Optics, Acoustics, 
and Astronomy. In the parallelogram of forces or 
velocities we are able to maka use of any of the pro- 
perties of parallelograms, triaogles, &&, which we 
think fit in our calculation. 

It might here, however, he naturally asked — How are ws 
to be assured of the eorreotneSB of our calculation ? 
How can we know that we have token ail the causes 
of our complex effeot into account and rightly com- 
puted their joint results 1 To this we reply that ne 
cannot have this necessary aBSorance of complete 
accuracy until we apply the proper (<s( — veriSoatioa 
by experience. Without this, deductive calculation 
is often nothing more thaa guesswork. 

3. Verification hy comparison mth the results of 
actual experience is the third step in an inquiry hy 

the Deductive Method. 

Our calculations having led us to conclude that the effect 
will be of a certain kind, we must determine hy 
actual observation or experiment whether it really 
is so or not. Having, from a knowledge of the laws 
of the central and tangential forces, calculated that 
a planet will move in an ellipse, we must verify the 
result by observing whether its successive places are 
leolly points on such a curve. 
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Tm) particular cases or forms of Verification 
may be Jiotieed. 

(1.) When the theory thus derived leads deductively to 
provioitsly known empirical lawi of the phenomena 

Thus Kepler's three Uws were known as empirical 
laws — i.t., as results of actual observation — before 
the time of Newton, who showed, however, that they 
were deduoible from, i.e., were results of, his theory 
of gravitation. 

This is the most effectual verification possible. 
(2.) When the theory is found to be iu euwordance with 
a complex or obicurt cote. 

Thus the general law — " Heat ia developed by 
compression of air" — was found to explain the ol> 
served fact that the calculated velocity of sound was 
less than the actual velocity. Now though we oould 
hardly have discovered the law in question from this 
complex and obscure manifestation of it, yet when 
it was found that it exactly accounted for the differ- 
euce observed, an important verification was sup- 
plied thereby. 

[III. The Deductive Method presents several 
fonns, according (1.) To the subject matter to 
which it is applied ; and (2.) According to the 
mode of its applicatioi). 

1. (oE.) The Ahttract Dedvctive Method, which deala with 
the laws of those sciences which are not concerned 
with causation, and therefore which are not liabla 
to counteraction, — the lawa of number and eiten- 



D^iiiifdbt Google 



eXPLAKATION OF LAWS OF NATDRB. 139 

sioD for example. Euclid's Geometiy ie an infiUncs 

of tbe abstract or geometrical method, 
(i.) Conerett Btductive Method deala with those 
soiences which are conceroed with phenomena of 
oanaation. 

S. (&) Direct Dedvietiv* Method — in which we obtain om- 
conclusion or law bj Deduction first (i.e., hj a cal- 
culation of tbe effects of the conjoint causes), and 
afterwards verify bj comparison with the results of 
esperienoe. 
{d.) Inverts J)edw!tivt Method — in which we obtain 
our law more or less conjeoturally by direct experi- 
ence, and afterwards verif j it b; showing that it is 
deduoible from more general or better known laws. 

lu the Direct Method wo compare the result of a calcu- 
lation with experience ; in the Inverse we compare 
experience with the result of a calculation.] 



CHAPTERS XII AKD XIII. 
Explanation of Laws op Natdbb. 
I. Definition of Explanation. 
An individual fact is said to be explained 
by pointing out its cause, — that is, by stating 
the law or laws of causation of which its pro- 
duction is an instance. 

A Law or uniformity is said to be explained 
when another law (or laws) is pointed out, of 
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which that law is iteelf but a result, and from 
which it may be deductively inferred. 

[^Popular and Philoaophic Explanation. 

We must remember that all Uws of nature are equally 
mjsteriouB ; ws om do more asaigrt a vAy for the 
mors general than for the more apeoial laws. But 
popularlj an explanation means tKe substitution of 
a mystery which has become familiar, and so ceased 
to seem mysterions, for one to vhioh we are still 
nnaccnstomed. An explanation in the philosophi- 
cal sense, meaning merely the Tesolution of a law 
into more general laws, often does precisely the 
reverse of this, — it reaolTes t. phenomenon with 
which we are familiar into one of which we pre- 
viously knew little or nothing ; as, for instancy 
when the familiar law, " All bodies tend to fall to 
the earth," was subsumed into or found to be a case 
of the previously unknown law — " Every particle of 
matter attracts every other," 

IT. Hxplanalion of Laws may take place ia 
ODe of these three modes : — 

1. Besolving the law of a compound effect 
into the separate ]aws of the concurreDt 
causes, and the fact of the oo-existeoce of 



2. Detecting an intermediate link in the 
sequence of causation. 

3. . The BTibsTimption of less general laws into 
a more geaeral. 
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1. Thtfirtt is tbe case of the oompoBition of causes, pro- 
daoiog a joint effect equal to the sum of the eepa- 
rate effects. The eiplimatioa of such mi effect evi- 
dentlj involvea two thiags : — (1.) the simpler laws 
of the separate causes ; and (2.) the fact of the oo- 
eziateDce of those causes (for if not oo-ezisteat the; 
oould not intermix their effects). 

Thus, ia explaining the Compound Sffeot, — the 
orbit of a planet, — we must not only show that and 
how it results from the lavrs of the simpler causes, 
gravity and the tangential force, but also that those 
causes are aotuallj conjoined, do really act on the 
planet. 

In this case the one law is resolved into two or 
more laws, all of which are more general and more 
certain than that law. (See p. 140.) 
S, Tkt lecond modi at explaining a law ia to point out an 
intermediate link between an effeot and its assigned 
cause, to show that this assigned cause is only the 
cause of the cause. A ia sappog^ to cause C, but 
it is found that B ia really the cause of 0, and A is 
only the cause of B. 

In this case, too, the one law {A causes C) is re- 
solved into two or more laws (A ia cause of £, .B is 
causa of U), each more general and more certain 
than the original law. 
Z. Tht third mode is the subsumptiou of less general 
laws into a more general one ; that is, the less gene- 
I'al laws are found to be merely instances of the 
t^eration of the more general. 

Thus the law that bodies fall to the earth was 
found to be a case of the great law of gravitation — 
the laws of magnetism a case of the laws of electric 
currents, &c. 

In this case two or more laws are resolved into 
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OQO, wnich law is evidentlj more general than the 
lawa gathered up into it ; but as to certainty no 
difference eiista, since the leas general laws are in 
fact the very Hame as the more geaeml, and aoj ex- 
ception to them would be an ezce])tii>n to it also. 

III. Laws are always resolved into laws 
more general than themselves. 

A law is said to he more general than another lav when 
it extends to all the oases which that other extends 
to, and to others io addition. 

This is self-evident in the third case. In the first 
and second, we find that the concurrence of two or 
more laws is required to give the less general law; 
thus, the law "A is followed by S," and the law 
" B is followed by 0," are clearly more general than 
" A is followed by G" because, for instance, " Aii 
followed by £"18 fulfilled not only when B also 
produces C, but also in all other cases where the 
tendency of S to produce C is in any way counter- 
acted. And, besides in the first case, the less gene- 
ral is fulfilled only in the cases ichere the simpler 
laws ore co-eiistent in the required manner, while 
separately these simpler laws are fulfilled in many 
cases where the condition is wanting in addition. 

IV. In the first and second cases a law is 
resolved into laws which are more certain than 
itself ; in the third there is no difference in 

this respect 

Laws are said to be ctrbdn in proportion as they ore 
less liable to exception, — i.e., less liable to be 
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count«Tacted. It is perfecUj clear that where a 
law IB oompoutided of several othara, the chance 
of ita beiDg counteracted ia verj much greater than 
that of any o( the simpler lawa which compose it, 
Each of these Beparately has only its own chances 
of counteraction, but the complex law has the sum 
of the chances of all. The chances of failure some- 
where in a chain is very much greater than the 
ohauoe of failure in any one particular link. 



CHAPTER SIV. 

Limits to Explanation of Laws of Natdbk. 

I. We may recognise two kinds of Laws or 
trnifonnities in Nature : — 

1. Ultimate Laws. 

2. Derivative Laws. 

UltimaU Zavt are those which cannot b« resolved into 
(or deduced from or eiplained hy) other and more 
general laws in any of the three modes of explanation 
just noticed. 

This must be understood id a sense similar to that in 
which chemists speak of an " element," *.e., some- 
thing which cannot, by any knovm means, be re- 
solved into simpler constituents. 

Derivative Lawi — those which can be thus resolved into 
other and more general laws, 
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Now, out of the total number of sappoBed Ultimate Laws, 
Science is continuallj removing some hy reducing 
them to the class of Derivative Laws,— that ia, 
showing that they are mere results of wider prin- 
ciples ; and it becomes an interasting question how 
far this process may go on~to what extent may we 
expectto reduce the aumberof real Ultimate Laws ; 
what iudication have we as to the probable number 
of fundamental and Ultimate Laws, which being 
given, all other uniformities in Nature would follow. 



II. The TTltimate Laws of Nature cannot 
possibly be less numerous than the distinguish- 
able sensations or other feelings of our nature, 
— that is, those feelings which are distinguish- 
able ia kind or quality, and not merely in 
degree. 

To explain — I am conscious of a certain sensation called 
a ttntalion of red, and alao at times I am conscious 
of a sensation called a (fTitnf ion o^Anincf. Now these 
being phengmena which have a beginning, must have 
each its ira/mediate cause, some antecedent which is 
invariably and unconditionally followed by a sensa- 
tion of red, and some other followed similarly by a 
sensation of sound. CsU the former cause A, and 
the latter B ; now sound being a sensation different 
in kind from red, the law in virtue of which A is 
followed by a sensation of red, must always be dis- 
tinct from the law by which B is followed by the 
mental state known as a sensation, or feeling, of 
sound. The one law can never be resolved into 
the other, they must always remain distinct Ulti- 
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mate Laws ; and so of oTery other case of sensations 
distiuot in kind, — each muat have its own ultimata 
law. From thia it foUowi that — 

III, The ideal limit of the explanatioti of 
natural phenomena would be to show that 
each distinguishable variety of our feelings has 
only one sort of cause. 

That ii^ to show that, whenever, for instanoe, I am oon- 
Boious of a red colour, that particular kind of sooHa- 
tion baa always the aame immediate cause, or ante- 
cedent, that our A is the same in ever; instance ; 
and BO of each distinct sensatioD, 

lY. In what cases, then, has Science been 
most successful in explaining phenomena, — 
, that is, in showing that supposed Ultimate 
Laws axe really derivative ? 

Chiefly in the case of motion, for these reasons : — (1.) 
That phenomenon is always the same to our sensB^ 
tions in every respect, except as regards degree (for 
in the case where there is the greatsst semblance of 
diifereuQe, motion in a straight line and ourviliuear 
Inotion, the latter is only motion continually chang- 
ing its direction) ; and (2.) it is a phenomenon which 
has an immense plurality of remote causes, — me- 
chanical force, ohemica), vital, electrical action, &c 

Now there is no absurdity in supposing that in 
eveiy case motion may have the aame immediatt 
cause, or antecedent ; and if such be the case, we 
may expect to bring the oases of Inotion produced 
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by Bome of these remote caueea, under the same 
priuoiple which operates when others of these re- 
mote causes give rise to motioo. Accordinglj the 
greatest achievements of science have consisted in 
doing this, as when the law of ths fall of heavy 
bodies to the earth was found to come under the 
principle of gravitatioD, when magnetic moyementa 
were resolved into those produced by voltaic cur- 
reuts, && 



CHAPTER XIV. — {continued). 
Osl 



I. A Hypothesis is any supposition which wo 
make, with avowedly insufficient evidence, in 
order to endeavour to deduce from it conclu- 
sions in accordance with facts which are loiown 
to be reaL 

II. The purpose for which Hypoilieses are 
^""""£(1 is either : — 

, The discovery by anticipation of a law of nature, — 
the hope being that the hypothesis is a correct 
statement of the real law. Now the only way to 
assure ourselves of this is to make inferences from 
the hypothesis, and by comparison of the results 
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with actual facts to prove of disproTe onr Bupposi- 
tion. It ie for Uiis reason that Mill Ia;rs down that 
a "hffitimatt'' or "genuintly leitnt^ hypothttU" 
must be a vtrifiable kypotketxt, — ooe, im its own 
nature, capable of being proved or dieproTed,— one 
destined not always to remain a hypothesis, but 
either be oonverted into a proved law of nature or 
abandoned as an error. 

8. To fulfil certain tuiordinatt but indispensable funo< 
tiouB, — chiefly (a) to suggest naw lines of investiga- 
tion, and (6) to enable us to link together and form 
and retain a clear oonoeption of facta already known. 

It is not meant that any hypothesia, perhaps, is framed 
for either purpose exclusively, but that in most one 
or the other predominates. Uany suppositiona 
which can never perhapa be proved or disproTcd, as 
the atomio theory and the electrical theory of mag- 
netism, have been in the highest degree serviceable 
as fumiahing si^geations, and a clear order for the 
facts known. 



III. There are two classes of Hypotheses :— ■ 

In the^rrf the cause (if it be a case of causa- 
tion) is real, but the law of its action is as- 
sumed ; in the second we assume a cause which 
ia supposed to act according to known laws. 

I. Bypotheses of the first doss— forms of: — 

(a.) Where, in a case of causation, we assume a law for a 
known actual cause,— «.«., a cause not merely exist- 
ing in nature somewhere, but known to have some 
actual uSuence cm the given effect ; or at least to 
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be one of a Uioited number, some of whioh an 
known to have suoli influanoe. 

(b.) Whera the bjrpothesiB rektes not to aaueation at all, 
but to the law of oorreapoiideDiie between facta 
whioh Bccompanf each otbei in their variationa. 

For example, tha hypotheses aa to the law of the 
Tariation of the inclination of tha refracted ra; aB 
the incident raj variea ita angle of incidence, before 
the true law was known. 

{&) Hjpothetioal deaoriptionB — that is, all suppositional 
modee of merely describing phenomena. 

ThuB, when wo apeak of " aun-riaing," " setting," 
&a, these are merely auppositional modea of de- 
scribing the phenomena viiible. " It is aa if so and 
ao were the case" is the formula, and all that is 
neoeasary in any particular caae is that this state- 
ment ehould be true. 

In all these oases, verification is proof ; the hypothesis 
may be received aa true, merely because it eiplaina 
the phenomena, since aoy hypothesis difTereut from 
the true must lead to false results. 

2. Hypotheses of the secood class include those 
in which we assume a cause of whose cotinexion 
with the giveo effect we are not certain, or even, 
perhaps, of its actual exlBtence in Nature at all. 

In such cases we cannot have the asaurance that a false 
law cannot lead to true reaulta. 

IV. Conditions under which a hypothesis 
may be received as true ; — 

1. We may dismiss those of the ueond class by remark- 
ing that the condition in them ia that they should 
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ba ledutsible to the first. It ia iDdiaponsable that 
the actual existence of the oBBumed mubb, &nd its 
coiuiexioii with the efieet, should be o^iafale of being 
proved, and by evidence other than that of the facts 
vhich it is adduced to explain, Suoh a cause .was 
whnt Newton meant hj a ver& eatuA. We aay other 
and independent evidence, because a hypothesis of 
this class oanuot be reoeived as true merely because 
it explains all the known phenomena, for where we 
are at liberty to feign a cause, there is hardly any 
limit to the possible suppositions which will do this. 
Dr Whawell is wrong in laying down that suoh a 
hypothesis is to be received as true merely because 
it explains the phenomena already known, or even 
because its oatioipations torn out to oorreapond 
with faok 
& Of a hypothesis of first-class the conditions are : — 
(a.) It must lead deductively to true results. 
(&) The case must be suoh that a false law oan- 
not possibly give the true results. 

Both of these are inoluded in this one canon — 
that the final step, the verification, shall amount to, 
and fulfil the conditions of, a rigid Induction. 

Such an Induction foils into the formula of the 
Method of Difference. 

v. Subordinate functions of hypotheses. 

It most not be assumed from what has been said that it 
is never allowable to imagine a cause ; all that has 
been laid down ia that such a supposition must not 
be received as true, merely because it explains the 
phenomena. The subordinate functions, — that of 
suggesting new lines of inquiry, and of affording a 
clear and oonnected view of known facts, and which 
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are aUohUely vaditpentabU, are (rften aa efFectuallj 
fulfilled M bf hypotheses which we put forth as de- 
monHtrahly representing the true law or fact. 

VI. Some inquiries which deal with foregone 
collocations of causes are not hypothetical hut 
inductive. 

There is a great difference between inventing laws of 
nature to aocount for phenomena and merely endea- 
Touring to conjecture what eoKoarfion now gone by 
may, in conformity with known laws, have given 
riaa to facta now in existence. The latter is the 
Btrictly legitimate operation of inferring from aa 
observed effect the existence in time past of causes 
similar to those by which we know the effect always 
now to be produced. 

Thus, we have before us a certain effect, say the 
UTangement of certain geological strata ; we know 
what causes and collocations would produce such an 
arrangement now, and from this we endeavour to 
infer what oausea and coUooations might have really 
formerly produced the effect in question. 



CHAPTER Xy. 

On Fboqrsssivb Effects. 

I. A Progressive Effect is a complex effect, 
arising from the operation of one cause, by the 
continual addition of an effect to itself, 
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Thus, the fall of hanT^ bodies to the earth, siitaen feet 
in flrat seoond, fortf-eight in secoad, and so, from 
action of one oause, gravitj ; continuous mstlng 
of iron exposed to moist air, too progressiva 

effects. 



II. There is an obvious distinction between 
temporary and permanent effects. 

Temporary, like a flash of lightning or ex- 
plosion of gunpowder ; permanent, those effects 
which remain unless some cause interfere to 
alter or destroy them. 

Now, sn i^ent or cause producing a permanent effect 
maj, instead of being merely temporary, be itself 
permanent. In this cose whatever effect has been 
produced up to a given time would subsist perma- 
nentlj (absence of altering causes being supposed), 
even if the cause were then to perish. Since, how- 
ever, the cause does not perish, being permanent, bnt 
continues to exist and operate, it continues to pro- 
duce more and more of the effeot, and thus we get a 
progremve ^eet, from the accuDiulating influence of 
a single permanent cause. 

III. This peculiar case is evidently only a 
case of the composition of causes, — the cause 
being here compounded with itself. 

IV. There are two cases or kinds of Progres- 
sive Effects • — 
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1. When the caase though oonataDtly aoting 

is not variable. 

2. When the constanUy-scting cause itself 



In the Beoond ease, wbera the cause itaelf is Tariable, it 
is clear that it may be regoliu'l; or irregularly so 
and if the former, it may be simply progressive or 
paae throi^b a oyole of changes. la such cases the 
effect is progressive, as in the former case, but not 
regidarly progressive ; the quantities added to the 
effect in equal times are not equal. 

V. How Progressive EflFects are lo^cally in- 
vestigated. 

We have already seen that cases of composition of causes 
can seldom aatisfactorily be investigate d, except by 
the Deductive Method; and this is pre-emiDently 
tme in the case of Progressive Effects, since the 
oontinuaiiee of the cause influenoea the effect only 
by adding to its quantity ; and since this addition 
takes place in accordance with a fixed law, the result 
can be computed mathematically, — the most com- 
plete example of the Deductive Method. 

VI. Most uniformities of succession, vrhich 
are not cases of' causation (i.e., a series of two or 
more terms in which each term is not caused by 
its predecessor) are cases of Progressive Effects. 

In all cases of Progressive Effects there will evidently be 
a uniformity of sucoeasion between any stage of th* 
effect and the next succeeding ■ thus, the second 
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particle of nurt on iron suooeeds the flist, the third 
the second, and bo on. And, geoerallj, wheaever 
we find any phanoniBna going through a regular 
prooeas of variation, we do not presume that anj 
term of the series is the effect of its predeceasor, 
but rather that the entire series originates from the 
continued action of some permanent cause, — that, 
in a word, it is a Progressive ESeot, 



CHAPTEB ZVL 



Ehfibioal Laws. 

I. An Empirical Law is an observed uni- 
fonnity, presumed to be resolvable into simpler 
laws, but not yet resolved into them ; or it is 
a law whose whi/ has not been ascertained. 

The distinction between Ultimate and Derivative Laws 
has been already explained. Empirical Laws belong 
to the class of Derivative Laws, and constitute that 
section of them which has not been resolved into 
any simpler laws ; thus — 



Derivative 



Besolved. 



Known to be casea of 

causation. 
Not known to be case* 

of causation. 
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We have tbus two Idada or clBssea of Smpirioal Laws, 
and although all unresolved Derivative I^we maj 
be termed Empirical, yet the designatioa, ia itt 
itrutat ttnie, belooga to thoHs not knonn to be rnnnn 
of causation. For ezooiple, — let tho Berivative Law 
assert that A is followed bjr a ; if it belong to fast 
lihea of Empirical Iawb, we should know that A is 
the oauae of a (but not why it is the cause); in 
the second class we should not know eveQ that 



II. Derivative Laws mostly depend upon 
coUocatioDS. 

Since, when a Derivative Law is resolved it is nsuallf 
found to be derived or to result from two or more 
simpler laws, it is evident that the fulfilment of the 
Derivative Law not onlj depends upon the existence 
of the simpler laws, but also upon their existence 
together, bo as to iotermix their effeats. That is, 
the simpler agencies must be collocated, or arranged, 
in a particular manlier, 

III. Collocations of causes cannot be re- 
duced to any law. 

We cannot, in general, lay down any fiied prinoiplea 
applicable to the mode of arrangement or distribu- 
tion of natural agencies. 

IV. From this it arises that Empirical Laws 
cannot be relied on beyond the limits of actual 
experience. 
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This property is higbt^ oharaoteristio of Empirioal 

A, Derivative Law which ia resolvable wholly into a 
tinglt more general law will be as UDiversall; true as 
tliat ODS law ; but when it depends upon teveral 
such laws, we have seen that those lawa must co-exist 
in a certain manner, or tbe Derivative Law will not 
be ftilfilled. Now it is the veiy nature of a Deriva- 
tive Law which has not been reaolvod, that we do 
not know whether it results from one law, or more 
than one ; and if the latter, what collooations are 
neoeBBSiy. Hence, we cannot be sure that the un- 
resolved law will be found true, beyond the limits 
within which it has actually been found true, and 
where the necessary ocmditioaB are known to prevail 

"V. Generalisations which rest solely on the 
Method of Agreement can only be received as 
Empirical Laws. 

As already eiplained, we can never prove caMtation by 
thia method ; all that it proves is, that tieo pheno- 
m«na (A and a) are fmatd together, — an Empirical 
Law ; we can never be sure that some unknown 
antecedent (5) is not either the cause of both 
phenomena, or oauses one (a) while having been in 
OUT experience invariably conjoined with tbe other 
(X.) 

Thus, aupposa we have two phenomena, — redness of sky 
in the morning (J), and a fall of rata (a), these 
phenomena may ba related in the following ways ;— 

A — a A being rani emae of a. 

n^Af A and a both prodaoadbjioMeiuilEnowii 

■"% \ nnie, B. 

A S SontB onknavn caow, Bj prodncei a, and 

B—a I hai bean always conjoined with A. 
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We maj, however, add tbat in prop<»-tioa aa we liaT* 
reaHon to suspect that the Empirical Law does Dot 
depend upon collooations, eo may we rely more oon- 
fideatlj upon it, in extending it to new oasea. And 
also the more general aa Empirical Xaw is, so ia it 
the more certain. 

VI. Signs by which an unresolved law may 
be presumed to bo derivative and not ulti- 
mate. 

1. Indicationa of any intermediate link between 

the antecedent aod consequent. 

If the effect is of such a kind that we see that it 
is probable that the obvioua cause is not the 
immediate cause, y/e maj infer that the law 
which coanecta auch an effect witji its obvioua 
canse is resolvable. 

2. Complexity of the antecedent. 

In such a case we may infer that more than on* 
of the elements which constitute the antecedent 
are concerned in producing the effect ; and that 
therefore such effect ia produced by oonjuoo- 
tion of causes, and the law of iU production is 
therefore resolvable into the simpler laws ot 
the causes which concur ia generating it. 
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CHAPTER XVII. 

Eliuination of Ohakoe. 

L Proof of Empirical Laws depends partly 
on Theory of Chance. 

The method of i^reemeat per tt can odIj show that two 
phenomeaa are conjoined; and o-w'ing to plurality of 
oaoaM, it does not prove that thesa conjunctioDs are 
anythiDg more than mere unoonneoted coincidences, 
until the process for the elimination of chance has 
been applied. 

As an example of a circumstance which is slwajs coin- 
cident with phenomena on the earth's surface, and 
jet has nothing to do with many of these, — talie 
gravity, or the magnetic influence of the earth. 

II. Definition of Chance. 

Chance only applies to conjunctions (se- 
quences or co-existences) of phenomena ; and 
conjunctions of phenomena are said to happen 
casually or by chance, when those phenomena 
are in no way related through causation. 



No phenomenoa, or event, can properly be snid to he 
produoed by chance, — i.e., immediately produced, 
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Given the c&use or oombiaation of antecedents, and 
the effect naceaearilj follows. But when an event 
is said to be produced bj ohance, what is really 
meant is, that the conjwtctwn of aoteoedenta or 
conditions upon which that pheuomenoD followed, 
happened without anj causal oonnexioD between 

Take this case, — the particular petition of Jonea in a 
battle, and the particular path of a bullet in that 
battle, killing Jones hj shooting him throngh the 
heart. Now Jones' death was an eflect necessarily 
consequent upon his heart being in the path of the 
bullet : so far the effect followed its cause without 
aaj question of chance : but the conjuuction of 
Jones' particular position and the particular path 
of the ball might be whollj oasuaL 

The Elimioation of Chance ie applied in twq dis- 
tinct cases : — 

1, In the case of oonjunotions of phenomena (as jost 

explained). 
S. In the eaae ot a constant cause associated with casual 

causes ; and this again presents two cases, as we 

shall see. 

IIL Application of this process to conjunc- 
tions of phenomena. 

The question we have to solve is, — After how many and 
what sort of instanoes may it be concluded that 
an observed oomoidence (conjunction) between two 
phenomena is not the effect of ohance I 

This question is answered through another,^Do the 
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coincidences occur more (or leas) frequeutl; than 
c^iance will account for ! Are the two phenomana 
more or lees frequently conjoined than would occur 
on the supposition that no connexion exists between 
theml 



No general answer can be given to this inqairy ; 
all we can do here is to point ont the principle upon 
which me must proceed in eliminating Chance in 
cases of conjunctions of phenomena: — 

We consider firat the abeolute frequenc; of each 
phenomenon itself ; and then how great f requencj 
of conjunction must therefore be expected without 
sapposing anj connexion (either of tendeni^ to 
cause or of tendency to prevent the one or the 
other) between them. If we actually find them 
conjoined more frequently than this, we tnay (with 
certain precautions which we will pasa over for the 
present) infer that there is tomt connexion ; if less 
often, that there is some repugnance. 
Thus, suppose we are considenng whether there is any 
connexion between a red ekj and rain, we should 
first determine the absolute frequency of each 
phenomenon. Suppose we find that a red sky 
occurs one day in three, and rain one day in two, 
in every six days there would be a casual con- 
junction between them, and half the number of red 
skies would be in that way aasociated with rain. 
This, then, is the frequency of conjunction due to 
chance, with which we hsTe to compare the observed 
frequency of conjunction. 

IV. Application of the proeesa in the case 
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of a constant cause associated with casual 



Aa an example of this case, — the position of the sua 
is the ooostaat (».«., for a fen dajs) caiue of the 
temperature of aoy giren da.f, but with the effect 
of this are blended the effects of manj casual 
causes — wiud, clouds, &c. 

There aire two cases of this cowbiwUion : — 

1. Where the effect of tlie oonstaut cause forms ao 

great and aonspicuous a part of the total result 
that its eiiatence as a cause could never be a 
matter of uncertaintj. 
Here the elimination of ohanoe determines how much 
of the total effect la due to the constant and casual 
causes respectirelj. 

2. Where the effect of the constant cause is so small 

compared with that of the changeable or casual 
causes^ that its very existence as a cause maji be 
unknowa. 
Here the prooeBs aotuallj determines the exiatenoe of 
the oonataut cause aa a cause. 

Case 1. Where effect of constant cause is large 
compared with total effects of casual causes. 

Suppose a chemist to weigh repeatedl}' the same bod;, 
the actual result which he obtains in anj one ex- 
periment is maiQlj determined by the true weight of 
the body (this is the conspicuous oonstaQt cause J); 
but, besides this, the result would be modified in 
each caae by easaai cauiet, — sources of error, — 
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draughta, imperfeotiona of the bailaaae, Sk-, which 
would vary in each eipoiimeat. Now if 
(o.) We could completely isolate tlie eoustant cause A 

could, of course, directly deteroiine the part of any 
givea effect due to it ; but if not, 
(S.) We must apply the process of eliminating the effects 
of the casual causes ia the following manner : — 

We make as many trials as possible, A being 
preserved iuTariaWe ; the results of these different 
trials will naturally difTiir, but (if, aa we here assume, 
the cftsual causes in the long run tend as much for 
as gainst the constaut cause) in such a manner as 
to oscillate about a certain point, aometimea being 
greater, aometimes less. If so, we ma; conclude 
that that mean or average result is the part due to 
our constant cause A ; the variable remaisder being 
the effect of the casual causes. 

The Utt t^ the suffieima/ ot this Induction is, that 
any increase in tiie number of trials does not 
materially alter the average. 

Cose 2. Where the effect of the conBtaot canse is 
comparatively inconspicnons — in such a case we may 
discover a residual phenomena (i.e., comtant cause) 

bf ike elimination, of chance. 

This is merely a particular case of the process just de- 
scribed, but here the very existence <rf the constant 
cause is determined by the same method which, in 
the previous case, served to ascertain the quantity 
of its effect. 

This case of Induction maybe characterised thus: — A 
given effect is known to be chiefly, and not known 
uot to be wholly, determined by casual causes, If, 
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indeed, it be wholly ao produced, then the average 
of the effect will be zero, the effects of the caaual 
causes caacellmg each other. If, however, the 
average be not zero, but some positive quaotitj, 
about which the total effect oscillatas equally, — 
sometimes above, sometimes below, — we may con- 
clude that this quantity is the effect of some eon- 
atant cause, which oause we may set about detect- 
ting. 

Thus, a slightly loaded die may be detected in 
this way ; the loading is a slight permanent cause, 
mixed with casual causes. If ttie die were fair, in 
a lat^e number of trials we should get about the 
same number for each face, but if there ia a steady 
prepocderance in any particular number, we may be 
sure that the die is proportionally loaded. 
V. We know, if we malca a very Ua-gt nwnher of throws 
with a fair die, that each of the six faces of the 
die will come uppermost about the same number 
of times ; but if we make only a limited number of 
trials, there may be considerable deviation from this 
average; for instance, in four trials, the six may come 
up twice or even three times. In like manner, in 
reference to the coincideuces of phenomena which 
we are now discussing, besides the question. 

What is the number of coincidences which on au average 
of a great number of trials (or in the long run) may 
be expected to arise from chance alone 1 which has 
been considered in this chapter, there is another : — 

Of what extent of deviation from that average is the 
occurrence credible from chance alone in some 
limited number of instances 1 This question ia 
answered by the doctrine of Calculation of Chances, 
which is next considered. (See Chap. X'V HI., Sub- 
division V.) 
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CHAPTEE XVIIL 

Calculation of Chances ; ob, Theobt or 
Probabilitt. 

I. The probability of a given event to any 
one is the degree of expectation of its occuT' 
rence which he is warranted in entertaining by 
present evidence. 

It is very neceaa&ry to remember that the probability at 
an event is not a quality of the event itself, but 
merelj a name for the degree of ground which some 
individual has for expecting its oocuirenoe. Every, 
event in in ittdf certain to occur or not to occur, 
and if vre were omniscient, there would be no such 
thing as probability. 

There are two forms of Probability : — 

1, Sioiple probability without specific knowledge {%.t., of 
the comparative frequency with which the different 
possible events in fact occur). 

8. Probability baaed more or less upon suoh speoifio 
knowledge. 

II. The first form of Probability is charac- 
terised thus, — " Out of several events we must 
know that some one will certainly happen, and 
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one only ; and we must not know, nor have 
any reason to expect, that it will be one of 
these rather than another." 

Suppose wa are required to take one ball from a box, of 
whioh we onl^ know that it ooataine black, white, 
aod red balls, and none of emj other colour. Hero 
we know that either a white, or black, or red ball 
will be drawn, but we have do reason for eipeoting 
one rather than the other. In such a case, the 
drawing of aaj particular colour, ia equally probable 
to ns,and it nill ba ijidiffereutupon which wa stake ; 
while, if we atake ogaiTiit any colour, the odds are 
two to one against ua. This is an example of the 
first kind of probability ; but if we have some spe- 
cific knowledge of the actual frequency with whioh 
white, black, and red balls were drawn, if, for in- 
stance, several trials had previously been made, or 
if we knew that there were more black than white 
or red balls, it would become a case of the second 
kind, — that ia, we should have lomt rtaton to expect 
one event Talker than the other. 

The haiis of this first kind of probability ia dearly th« 
general and axiomatic principle, that out of the poa- 
eihle cases there must be a majority against each, 
except one at most ; aud since we cannot presume 
any one to be in this position, we have no ground 
far electing one rather than another. This principle 
being universal, there is, in cur reasoning, no refer- 
ence to tpeeific knowledge, — knowledge special to the 
particular case. 

Although the first kind of Probability is interesting as a 
mathematical study, yet the practical probability 
with which Logic and Don-mathematical soienoes are 
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conoemed belongs almoat excluBiT^; to the seooud 
kind, and tliiB for tiro Teaaone, — (1.) because, as re- 
gards the first kind, In practical qneationB it is 
usually impossible to make out tba list of events 
whiob are possible ; and (S.) beoaose it ia very rare 
that we cannot obtain some specific knowledge which 
will immensely aid us in our caloulation, 

III. In tlie second kind, therefore, with 
which we are here concerned, our conclusions 
respecting the probability of a particular fact 
rest upon more or less knowledge of the pro- 
portion between the eases in which it occurs 
and in which it does not occur ;- this know- 
ledge being either derived from specific ex- 
periment, or by reasoning upon the causes in 
operation which tend to produce, compared 
with those which tend to prevent, the fact in 
question. 

The hani then of our estimate of this kind of probability 
is either an Induetiim or a DeiwHim, and it is very 
neoessaiy to notice that it is not unimportant 
which. If on trial we find that we draw one black 
ball on an average to every Dine white ones, the con- 
oiusion that an event occurs ones in ten times is as 
much an induction as that the event occurs uni- 
formly. But when we arrive at a conclusion in this 
way by simply counting inatancea in actual experi- 
ence, we only get aa empirical law, we know 
nothing of the "why.'' But if we know Gie cautei 
which operate for or against, we can deduct the pri>- 
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babilit; in a mncli mora certain manner. Indeed, 
it ia really by a Dedaction that we infer that from 
an nm containing ten blaok and ninety whit« balls 
we may nine times as mnch expect to draw a white 
ball as a black, because we conaider that the band 
may alight in nine places and find a white, and in 
only one and find a black. So a betting man does 
not rest content with the results of actual trials of 
the horses, but eiamines the animals separately, to 
get as mQch as possible at the causes of superior 
speed. This, too, is the reason why the first ooour- 
rence of an event, about the possibility of whioh 
there might be a doubt, adds so much more to its 
probability that any subsequent happening of it 
does, because we are thereby essm'ed that causes 
really 'exist adequate to produce it, which till it 
actually occurred we might not be certain of. 

Still, however, as a matter of fact, in most cases 
in which the estimation of obances is applied to 
practical uses on a large scale, the data are drawn 
not from knowle^ of the causes, but from direct 
experience of the relative frequency of events of the 
different kinds. The chances of life, «f recovery 
from disease, of accident, shipwreck, &c., are drawn 
from registers of the actual occurrence of those 
phenomena, — i.e., from the observed frequency not 
of the eaiuet but of the effectt themselveo. . 

IV. Theory of probability which relates to 
the cause of a given event (effect). 

The question is — Which of several causes is 
most likely to have produced a given effect ? 

Antwr. — Qiven an effect to be acoounted for, and there 
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b«ing several cftusea whicb might have produced it, 
but of the presence of which in the particular case 
nothing ia known ; the probability that the event 
was produced b; a given one of these causes is as 
the antecedent probability of the existence of thaE 
cause, multiplied bj the probability that that cause, 
if it existed, would have produced that effect. 

v. Given the average number of coinci- 
dences to be looked for between two uncon- 
nected phenomena, — What are the chances 
of any given deviation from that average ? 
(See end of last chapter.) 

We observed a certain number or succession of coin- 
oidenoea between A and B; ii A aud B are merely 

coincident by chance, we know how many such coin- 
cidences ought to be expected ; the question then 
follows, what are the ohaaces tbat the obierved coin- 
cidences between A and B are merely casual ? If 
not casual, tbey must be the result of some law. 
To answer this we compare the two probabilities : — (1.) 
the probability that the ooiacidences are due to 
chance, and (2.) the probability they are due tu 

As to (1.), if the known probability of a single ooinoi- 
denoe be — the probability that the same coinci- 
dence will occur n times in 



As to (3.), the probability that the ooiucidences are due 
to some law, admits of more or less exact estima- 
tion according to oircumstauces : — 

(a) We may know what the cause of the conjun^ 
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tion muat be if a cause exist at all, and wa 
ioB.y be able to estimate the probability of its 
preeeooe. 
(t.) But if we do not know any known oaose wbiob 
would aooount for it, it is clear we cannot 
estimate the probability of tbe presence of 
an entirely unknown thing, and we are driven 
to the result of the first question, — are the 
oonjimctioua so sncceaBiTe or numerous that 
their being produced by chance would be a 
very uncommon thing t If so, since it ia n<it 
a very uncommon thing to discover a new 
cause in nature, we may conolude that such 
does here operate in causing the conjuno- 
tiouB, and may lay down provisionally an 
empirical law. 



CHAPTER XIX. 

EXTXNBIOH OF DeBITATITE Lawb TO ADJACENT 

Cases. 

I. Debivatite Laws are less general and less 
certain than the Ultimate Laws into which 
they are resolvable, or presumed to be resolv- 
able, for two classes of reasons : — 

(1.) They very often depend upon oollocationa (co-exjat- 
ence in a particular manner) of causes for which 
there is no law. 

(8.) They are more apt to be counteracted ; and for one 
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phenomenon to be produced independent!; of the 
other. 

Thia hu already been explained of the different forms 
(rf derivative lawa (see page 140), and we only 
remark again here, that every derivative law wHch 
Is reeolvable into or derived from two or more 
simpler laws, will onlj be fulfilled where the two 
simpler laws are found together, — i«., its fulfil- 
ment depends upon coUooations, Thus the rise of 
mercury in the Torrioellian tube is a derivative 
law, resolvable into two simpler laws, gravity and 
equal traosmiseion of liquid pressure. Now if 
theaa two laws do not act together (as when the 
Torricellian experiment is made in a vacuum), the 
derivative law (that the meronry will rise) ia no 
longer fulfilled. So also the immense majority of 
derivative laws depend partly upon coUocationa. 

Agiuo, when we have two effects conjoined, arising from 
the same cause, say a and b from the cause o, it 
may happen that either a or i may be produced 
ahn« by some other cause than e, and then in that 
case a and b will not be fumid together, and the 
law which asserts that a and b are alw&ya conjoined 
wiUfaiL 

II. From all this it follows that Derivative 
Laws (and especially unresolved Derivative 
Laws) must only be extended to cases adjacent 
(t.e., contiguous or similar) in Time, Place, and 
Circumstances. 

1. As regards Time, take the derivative law that day and 

night Buoceed each other. 
Now we extend this law with confidence to caeea 
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•djacent in time, — we expect that da; and night 
will succeed each other for some time to cohm, la 
this COM ve know the casseB, — the derivative law 
haa bam reaolved, — thej are the opaque earth 
rotating upon an axis, Ijing in a certain direction, 
and the eun shining. Now, as long as theae causes 
exist, and are not counteracted, the derivative law 
will not fail ; but we know by observation that 
these phenomena have continued unaltered for at 
least five thousand years, and, therefore, during 
that time no counteracting cause has dimiuiahed 
them in any appreciable degree. And it is opposed 
to all experience that auoli a cause should start into 
immensity in a single day, or in a short time. 

If we did not know the causes of day and night, we 
could still draw a similar conclusion with leas ex- 
tension as to the ftiture. We should know at least 
that the phenomena bad been for five tbooeand 
years conjoined, and we might therefore infer that 
the causes had not been counteracted during that 
period, when the same conclusions would follow as 
iu preceding case. But still we could not be 
aavred that if we did know the causes we could 
not predict their destruction from agencies aotually 
in existence. Thus, a clock has been made to go 
for years without interference ; a savage wholly 
ignorant of its mechanism, seeing it going on 
steadily day after day, might easily imagine its 
movement perpetual, but a person who knows the 
causes, knows that it contains within itself the 
causes of its own cessation. 

In either case the argument becomes- weaker in propor- 
tion as we extend the period which our prediction 

S. As regards Plaet, it might seem that an empirical 
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lav could not eveo be exteoded to Adjacent casee, 
for the eziatence o( a cause io an;' one place ia no 
guarantee of its existence in any other place. 
When, therefore, we extend auoh a Ian to cases 
beyond the limits of place in whidi it hu been 
obeerred, such cases must be [O-esnmabtj within 
the influence of the same individual agenta. 



CHAPTER XX. 



^It is very necessary to clearly nnderBtaDd and 
Iceep Id view the different eenses in which the term 
" Analogy " may be nsed in different cases. 

The general formula of inference from experience 
may be giTen thos : — 

A certain object (or set of ohjoots) A, having a certain 
property (or set of properties) x, have also a certain 
property m; 

Another object B, resembles A in posseaaing x; 

••• B also resembles A in possessing nt. 

If for A we substitute "certain animals," for x "split 
hoofs," for m " rumination," and for B " some par- 
tioular animal," the form of the argument will b« 
Men. 
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Now, this general formnia inclndes eereial par- 
ticalar forma of reasoning : — 

1. Analogy in the strict sense. 

2. Example. 

3. Imperfect Indnction. 

4. Perfect Indnction. 

1, Analogy in the striot Bense, or reaambUnce of re1»- 

S. ExamplA — The obaracUrietic of tMs is, that betneea 
SB (the properties which constitute the reaembUnoe 
between A sod S), and m (the property inferred to 
exist in B), no connexion whatever is known, nor 
ore they known to be not connected. 

Thus, let ^ be " the earth ;" x apherio&l sh^pe, 
rotation on ozia and atmosphere ; m beiag inhabited, 
and S Yenua, then the argument of Example stands 
thu»>- 

Tbe earth 'possesses spherical shape, &&, and ia 

aiao inhabited. 
Venus resembles the earth in possesmng the foi^ 

mer set of properties. 
t\ Yenua is inhabited. 
Now, in this case, no connexion whatever is known to 
exist between the properties which form the resem- 
blance and the inferred property, "being inhabited," 
and we do not hunn that they are unconnected with 
it. This form, therefore, ia the argument from 
timfU or mere retemblante, 
3. In Imperfe^ IndiKtioni tnmt connexion is shown 
between the resembling properties arul the inferred 
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property, abort of the former being a mark of the 

latter. 

4. In Perfiei Inductioni we ahow, by a due oomparison 
of instances, that xiaa. mark of m, that the proper- 
ties which ooQstitute the resemblaace are iarariably 
accompanied by the iDfeired property. This consti- 
tutes ths dutinetion between "An(dogr/' and PerfitX 
Ittd-uctum. 

Mill does not make use of the term " EaampU," but, 
after discussing "Analogy Proper" be goes on to 
coD^der what is here called "Example^ under the 
general head of Analogy ; and this plan we shall fol- 
low herd to avoid deviatiug from his phrase- 
ology.] 

I. Analogy in the strict sense. 

Hers the two resembling things (our A and B) are rela- 
titnu, aa we might say, the relation between a despot 
and his people resembles the relation between a 
father and his family. 

TKe eimdUion of (he validity of thia form of argument is 
this, — that the two relations should really resemble 
each other in that particular &ct or oiroumstanoe 
upon which the inferred property depends. 

II. Analogy in general. 

The argument from Analogy amounts to this,— a pro- 
perty, m, known to belong to A, ia more likely to 
belong to B, if B agrees with A in some of its pro. 
perties (though we know no oonnexioa between fit 
and any of these properties), than if no resemblance 
whaterrer could be traced between £ and A. 
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It it nquisile to an analogical arg-ament of OiU kind, — &rs(^ 
that the propert;, m (being inhabited), Bholl not be 
known to be conneoted with anj of the common 
propertiea of A and B (the earth and Venua) j and, 
seoondlj, m must not be known to be UDOonnectecl 
with vMj of these common properties, or auoh dearly 
count for nothing in the argument. 

Every additional reiemblance (in points not known to be 
unconnected with ni) between A and B, bo far 
favours the oonclusion that B possesses m like A, 

E'very additional dinimilarily, in like manner, between 
A and B weakens by ea much the conoluaion. 

The value of an analogical argument, theo, de- 

penda upon three things : — 

1. The amount of ascertained resemhlonoe betweeu 

A and B. 
3. The amount of aaeertained diasimilarity between 

3. The amount of unascertAiued propertiea in A 
and B. 

Such an argument may, therefore, COTne very near 
to a valid Induction, if- — 

1. The resemblance is very great. 

2. Tbe dissimilarity very amalL 

3. Our knowledge of the subject-matter tolerably ei< 

tensive. 

Suggestive use of Analogy — 

In this respect analogical considerationa have often the 
greatest scientific value ; there is no Analogy, how* 
ever faint, which may not he of great impurtanoe ia 
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suggesting experiments or observatioiiB nhioli maj 
lead to mere positive concIusioDs. 



Q[II. Imperfect Inductions. 

Here we show that lomt cooDeiioD, short of actual 
causation (which would be a Perfect Inductiou) 
esieta between the propertiea which constituta the 
resemblance and the inferred property, m. We ma; 
show that the former ia an important part of the 
cause of the latter, or that it has a tendency to pre- 
vent the existence or effects ot counteracting causes, 
Ac &C.3 



CHAPTER XXL 

Evidence or the Law of Causatios. 

I. The Inductive Methods presuppose the uni- 
versality of the Law of Causation ; if we believe 
that any phenomenon can start into being with-- 
out a cause, the conclusion from any one of 
them fails at once. 

Since, then, this great law lies at the bottom of our In- 
ductive inferences, upon what evidence is it itself 
bawdt 
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II. Answer of the Intuitive School 

The/ Biy that the truth of the law ia certain because the 
mind cannot help belieriog it; it is an intuitive 
truth, ocquiescenoe in which ia necessitated bj the 
lawB of the thinking fooultf. 

Mill replies thus .- — 

Id oppoaition to this view I muat reiterate mj protest 
against adducing as evidence of the truth of a fact 
of external nature any necessity tha human tniud 
may be auppoaed to be under of believing auch fact. 
It has already been shown (pc^e 77, &c) that auch 
conceivability or inconceivability of anything de- 
pends mainly upon the mental history of the person 
making the attempt. Uoreover, in this case, the 
statement is not true ; there ia no difficulty in oon- 
oeiving that phenomena may start into being with- 
out a cause, for many philosophers believe that the 
impulses of the will are of thia character, and the 
ancienta reoogniaed "chance" and "spontaneity" 
amongst natural agencies. 

III. The Law of Causation is really proved 
by an Induction per enumeraiionem sim- 
plicem. 

Ab men reoogniaed one instance of oausation afUr 
another, they would first suspect that majiy efieota 
have a cause { as experience widened, that moat 
events have ; and finally, aa an immense number of 
experiences accumulated, without any certain ex- 
ception, they would believe that the law waa uni- 
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venal, perhaps really befnre, in logical atriotoesi, 
they were warranted in bo doing. 

IV. Under what conditions Induction per 
enumeraiionem simplicem, is a valid process. 

We have already laid down that this method is valid, 
preoiselj tit proportion to ow amiraact ihat if an 
txeqilioneva- didoceur we thtmid kMjeofit. Inother 

pTedady a» iKe ivijeU-matler is limiUd and rpecial, to ii 
tht procwt in$uffi<dtnt and dtlniive. 

As its sphere widens, this unscientific method becomes 
less and less liable to mislead ; and the widest truths, 
viz., the law of Cauaatioii, and the primarj laws of 
number and extenEion, are proved by this method 
alone, nor are they susceptible of any other 

Induction by simple ennmerBtion leads to Empirical 
laws ; these cannot be extended beyond adjaceDt 
cases, because the causes may cease to eiist or be 
counteracted, or the requisite collocations may fail. 
If, however, we suppose the subject-matter of our 
law to be so widi^ly difiused that there is no time, 
place, or set of ciroumstanoes in which it is not ful- 
filled, it b clear that the law cannot be frustrated 
by any counteracting causes except suoh as never 
occur, and cacnot depend upon any collocations ex- 
cept such as exist at all times and places. It is 
therefore an Empirical law co-extensive with human 
experience, at which point the distinction between 
Empirical laws and laws of nature vanishes, and the 
proposition talnea its place amongst tbe highest 
order of truths accessible to science. Such is tbe 
Law of Causation. 
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V. The Law of Cause and Effect being tlrna 
certain, 18 able to confer tbe same certainty 
upon all laws which can be deduced from it. 

The utmost wa can do in the w&j of proof for an; law is 
to show that it is true, or the Law of Causatioa ia 
false, — that a phenomenon has the aisalgned cause 
OF none. The Inductive Kethods are formulse of 
the modes of doing this. 

VI. Summaiy of proofs which we now have 
of the universal and absolute truth of the Law 
of Causation. 

1. We hww it to be true of hj far the greater number 

2. There are none of which we know it not to be true. 

3. Of those phenomena of which we do not positively 

know it to be true, 
(a.) One after another ia constantly passing 
from this class into that of known examples 
of its truth, as tltej are better understood. 
(6.) And the deficiency of our positive knowledge 
with respect to these phenomena maj alwaja 
be accounted for bj their rarity or obscurity. 
(c.) And finally, every such phenomenon, pro- 
duced apparently without cause, obeys in 
Bome other reapecta known laws of nature, 
and therefore we may presume this law also. 
We may, however, add that these reasons do not hold 
for the prevalence of this law beyond the limits of 
our experience, in distant stellar worlds for example. 
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CHAPTER XXIL 

COSZISTENOES mDEPESDENT OF CAUSATION. 

I. Pbopbrties of objects may be divided into 
two classes ; — 

1. Those nhich are results of Causatioa (derivaiiTe). 

2. Those -whiah are ultimate, — whieh are not results 

of Causation, which are uot (M)naeoted with ante- 
cedent phenomena bj any law. 

Thus, if wo contemplate the substance "oiygen," we 
find it to present numerous properties ; some of 
them are manifestly derivative, depending upon 
assignable causes ; thus, its gaseous form ia pro- 
bably due to latent heat ; but after subtracting all 
such, there remains a number which seem inherent 
in oxygen, which are themselves the causes of other 
properties, but are not themselves caused byan7, 
these are ultimate properties. 

It must not be supposed that we are alwaTS able to 
determine whether a given property is really ulti- 
mate or not ; very often we know positively that it 
is deriTative, and in no case can we be certain that 
it is not. Still, far practical purposes, we regard 
those properties as ultimate, which we have no 
reason to suppoaa derivative. 

II. The coexistences, then, with which we 
are dow concerned, are the coexistences of 
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these ultimate properties; A and B are found 
together, but their coexistence cannot be ac- 
counted for by Laws of Causation, — we know 
no reason v^y they should, but only that they 
do coexist 

III. Mode in which propositions assertive 
of coexistence of ultimate properties are 
proved. 

Propositions eipresBive of such coexietences are to be 
regarded as Empirical laws, and tlie odIj proof of 
nhicb. thej are Huaceptible ia bj the luductioa b^ 
simple enumeration. 

The reason why va are thrown hack upon this method 
is, because there is no general axiom heartDg the 
same relation to uniformities of coeitHtence as the 
law of Causation hears to uniformities of succession. 
If B follows A, and we can show that A is the cause 
of B, then we ma; he sure that where A is present 
(counteracting causes being absent) B will also be 
found,— J will bs a mark of B. Bat if d and B are 
found to coexist, and their coex iate nee cannot be 
traced to causation, we have no similar axiom to 
give MB an assurance that the; will be invariabl; 
coexistent, — that where Ai&, B also will always be 
found. The overlooking of this distinction was the 
grand error in Bacon's system of philosophy. 

IV. Empirical Laws are stronger in propor- 
tion as they are more general 

The condition of the validity of the method of Induction 
by ^mple enumeration has already been seTora] 
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times pointed out ; u its sphere widens it beoomes 
more and more tniatworthy, and in the laat ohapter 
it has been shown that there ia a point of generality 
at which Empirical Ikws beoome as certain aa laws 
of Nature, — or rather there is no longer any distinc- 
tion between them. 

Por (1.) if an Empirical law bo really a law of Causation, 
the moro general it is, the greater is proved to be 
the apace over which the necesaaiy o^ocations pro- 
vail, and within which counteracting oauBOS do not 
exist ; and (2.) eron if not a reault of Causation, but 
expressive of an ultimate coexistence (as we here ore 
specially considering), the more general the law ia, 
the greater amount of eiperienoe it ia derived from, 
and the greater Ois probability therefore that if exeep- 
tUDU ever occurred, we ilumld know of t/iam. 

Hence it requires stronger evidence to estahlish an ex- 
ception to a law of this kind, in proportion to its 
generality. 



CHAPTEB XXIIL 

Afpboxihate Generalisatioss asd Fbobable 

Etidencb. 

(An Approximate Generalisation ia one of the form 
"Moat A is a.") 

I. When a conclusion ia said to rest upon 
probable evidence, the promissea from, which it 
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is drawn are usually approximate generalisa^ 
tions. 

Aa evei; oertuD inference implies that there is grouod 
for t, proposition of the form " All A is B" so every 
similar probable inference implies that there is 
ground for an assertion of the forra " Most A iaB;" 
and the degree of probability in such, a cose will 
depend upon the proportion between the number of 
instances which agree with, and the number whicli 
conflict with, the generalisation. 

II. Approximate generalisations are of much 
less value for the purposes of Science than for 
the purposes of practical life. 

Why of inferior value in Science ? 

Because, beude the toferior preoision of snob proposi* 
tiona, and beside the inferior assurance with which 
they oan be applied to particular cases, they are 
almost useless as a means of discovering ulterior 
truths by way of Deduction, In a Sjllf^ism which 
contains an approximate generalisation as a premiss, 
we can only at the very utmost obtain another 
approximate generalisation as a conclusion, and 
generally no conclusion at all. 

Their use in Science, then, is chiefly as sugges- 
tions 0^ and materials for, universal truths. 

Why of greater value as practical guides ? 

Because (1.) they are often our only resource ; (2,) the 
laws of phenomena, even when known, are commonly 
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too much enoumbered with oonditiooB to be adapted 
for ererj-daj use ; and (3.) our decieioa is often re- 
quired BO rapidly that we are compelled to act upoa 
probability, without waiting for certainty. 
The principles of Induction, therefore, applicable to ap- 
proximate generalisations are not a less important 
subject of inquiry than the rules for arriving at 
universal truths, but they are mere corollarieB fron 
these latter. 



III. There are two classes of cases where 
we are forced to be guided by approximate 
isations ; — 



1. When we have nothing better; nhen we have not 
been able to carry our investigations of the laws of 
the phenomena any further. 
Ab aa ei&mple we may give Newton's gODeraliaa- 
tion — Most highly refractive substances ore 
combustible. 
The importance of this class is Dot very greaL 
S. When the generalisation (Most J is £) is not the 
ultimatum of our scientific knonlei^, but the 
knowledge we really possess beyond it cannot be 
conveniently brought to bear upon the particular 

In such cases we really know what circumstances distin- 
guish those A't which possess B from those which 
do not, but we have not the time or means to ex- 
amine whether such distinguishing circumstanceB 
exist in the present case or not. 

This is usually the case with inquiries of the kind called 
"moral;" i.&, having for their objeot the prediction 
of human actions. NeaHy all propositions relating 
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to these must be thrown into the form — " Moat 
persons aot so and ho in such ami such oiroum- 
stsnces." Not bat that in general we know well 
enough upon what iateroal dispoaitions and external 
oiroumstaooes the actual result will depend, but we 
have seldom the means of knowing whether and how 
far any given individual possesses those internal 
qualities, or is under the influence of those external 
circumstances. 

We may, therefore, divide Approximate General- 
isationa into two OlasseB : — 

1. Where thej embody the total or ultimatum of our 

knowledge. 

2. Where thej do not (but constitute the most avdilabls 

form for practical guidance). 

IV. How approximate generalisations are 
proved : — 

It is necessary to conaider separately the two 
forms of these laws : — 

1. Where the approximate generalisation in question 
comprises sll we know of the subject. 

We know only that " Most J isi;" not why they 
are so j nor in what respects those which are, differ 
from those which are not. 

In this case we arrive at " Uost A ia B," in pre- 
cisely the same manner aa at ''All A is ^."if the 
latter happened to be the truth in the case. We 
collect a number of instances sufficient to eliminate 
chance conjunctions of the phenomena A and £, 
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And having done bo, we compare the number of cases 
where A paaaeeaea £ with the naniber of cases 
where it does not, and frame our ooncluBiun accord- 
ingly. 
i. Where the approximate generalisfttioii is not the ulti> 
mstum of our knowledge. 

When we know not only that " Most A is B," but 
also the causes of S, or some properties b; .which 
the portion ot A posHsssing B is diatinguiahable 
Iroia the portion of A without JB (criteria of 

In this case we have a double mode of proving 
that " Most Aia 3;" (1.) the Direct, as in the pre- 
ceding caae ; and (2.) the Deductive or Indirect,— 
examining whether the proposition can he dedu<:ed 
from the known causes or known criteria of B. 

[Eiample : — Suppose the proposition to be proved 
is "Most Scotchmen can read;" by the direU mods 
we should examine a sufficient number of Scotch- 
men, and deduce our conolusion accordingly ; by the 
tTidirect, knowing that a cause of "being able to 
read " is " being sent to school," and a criterion of it 
would ba the actual reading of a newspaper, we 
might inquire what proportion of Scotchmen were 
sent to school, or to what extent newspapers, &c., 
were circulated amongst them.] 

It is evident that in cases of this clnss we may 
always substitute a universal proposition for the 
approximate, by introducing the cause or criterion 
as a qualification. Thus — "All Scotchmen, who 
have been properly taught, can read." 

V. Precautions in arguing from approximate 
generalisations to individual cases. 
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1. Aa to the direct application of an approximate gene* 
rslisation to a Bingle iiietuia& 

Approzitaate generaliBationa, being Empirical 
laws, can onlj be relied upon aa regards oases pra- 
Buniably within tbe Umita of tim^ place, and oii^ 
cumatanc«a of our observation. 

If the proposition " Moat J. is 2" has been su£&- 
cientlj established as an Empirical law, we may 
conclude that an/ average ^ is B, with a probability 
proportionate to the preponderance of affirmative 
over negative instances in our experience, care being 
taken that our ^ is a fair average inatanca. 
S, Application of two or more approximate generalisa- 
tions to the same case. This may occur in two 

(a.) By addition of probabilities, — the " Selfnjor- 
roborative chain " of Bautbam. The type is this — 
" Uoat A is B," " Most C is B," this case is both A 
and C, .s it is probably 3. 

Thus, Most of M't assertions are true (two in 
three); Uoat of N't assertions are true (three in 
four) J thia assertion is both M'$ and JT*,— what is 
the chance that the assertion is true in which they 
both thus concur 1 If we arrange twelve statements 
of each, one under the other, we shall see that they 
both together apeak truth six times in twelve, and 
both folse together once in twelve, — therefore, if 
they both agree in an assertion, it will be true six 
times for once it is false, (^ the ohancea of its truth 
aref. 
^) By Deduction, — " Self-in£rmative chain " of Ben- 
tham. The tjpe is " Most A is B," " Moat is A,' 
this is a C> aS it is probably an A, .^ it is probably 
a£. 
Here the degree of probability of the inferenc« 
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decreasea at every step, and eveD where two proba- 
bilities only are ooaoemed, may amount almost to 
. nothing. But if the probabilities are taken fairly in 
reference to each other, we may say that the proba- 
bility arising from tlie two propositions taken in 
this way together ia equal to tlie probability arising 
from the one abated in the ratio of that arising from 
the other. 

Thus — Moet inhabitants'of Stockholm are Swedes 
(eight out of nine); moat Swedes have light hair 
(nine out of ten) ; ■•. probability that any given in- 
habitant of Stockholm is light haired ia i^^ (=f X ft). 
The first form (a.) is exemplified when we prove a fact by 
the testimony of two or more independent wit- 
nesses ; the second (p.), when we adduce the testi- 
mony of one witness that he has heard the assertion 
from another. 

VI. There are two cases in which reasonings, 
depending upon approximate generalisations, 
may be carried as far, and are as strictly valid, 
as where based upon universals. 

This is an example of the current saying, " An exception 
which proves the rule ; " approximate generaliBationa 
are capable of being made use of in this way, because 
they can be turned into general propositions in form 
or in toot, 

1. Firtt Oau. When the approximate generaliaations are 
of the second kind — i.e., when we are cognisant of 
the oharacter which distinguishes the cases which 
accord with the generalisation from those which are 
exceptions to it In auch cases we can, if we choose, 
substitute a universal proposition with a proviso. 
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for the approxico&te generalisatioii ; ind howeveF 
ToaD J Bt«pB are involvsd in a train of reasoning, the 
BuccsBsive proviBOB being carried forward to the oon- 
oluBion will exootlj indicate how far that ooaoloaioa 
may be pOBitivel^ reiied on. 

ThuB, take these approximate aesertiona, — " Most 
persons posseseing uQcoatrolled power etnplpy it 
ill," and " MoBt absoliita monaroha posseos Qncon- 
troUed power," >s " Most absolute monarohB eraplojr 
their power ill ;" we may change them respectiveljr 
iato uDiversals thus — " All pereoue not of unuBu»l 
strength of mind and oonfirmed virtue poasessing, 
Ac ;" " All al«olate monarchs not needing the active 
support of their subjeots poasew, ico. ;".•," All ab- 
solute monaroha not of nnuauftl strength of mind, 
&0., and not needing, &&, employ their power 
ill." 

Second Com is where the inquiry relates not to the pro- 
perties of individuala, but of multitudes ; einoe what 
is true approximately of tho indinduak, is true ab- 
Bolutely of the mass, 

Foreiample— "Most Engliahmen are Protestants" 
ia equivalent to "The English people are a Protes- 
tant people." 

Tbia is chiefly exemplified in the groups of Social 
Sciences ; and hence we see the error in tbecommoa 
opinion that speculations on Society and Qovem- 
ment, as resting on apparently mere probable eri- 
denoe, must be of inferior certainty and reliability. 
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CHAPTEE XXIV. 

■REMAiNiHa Laws of Natdee. 

Wb have already eeen (pp. 30 and 31) that every 
Heal Ftoposition mnst asaett one of the following: — 

Existence, 

Order in Tiitie, 

Order in Placey 
Resemblance. 

Up to this point we have coneidered the Logic of 
Propositions Tokich assert Order in Time (includiDg 
Causation and the other forms of Sequence and Co- 
existence in Time), the modes in which they are 
proved, and the conditioDs of their validity. It now 
temainB to do the same for each of the other three 
great classes into which aBsertioDB may be divided. 

I. Propositions asserting Simple ExisteoGe. 

a. The exietence of a phenomenon is bat another 
word for its being perceived, or for the inferred 
possibility of perceiving it by somebody or other. 

It ia true tbat a thing is often said to exist wheo it is 
ftbseat or past, and is not aad caDQot be perceived ; 
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but even tbeu its existenoe is to us odIj uiother 
word for our canviotiQo that we «houU peroeiTe it 
upon a cei-tain Buppoeition, — if we were plaoed in 
the needful circumstances of time and place, and 
endowed with the necessary perfection of seneoi^ 



, Existence of ar^thing is eatablisked either — 



, when the thing is within 
the range of immediate obaerTation ; or, 
2. By if^trrvng iU exiitenc* throvgh marhi or tvidmeet, 
when it is beyond that range ; >.«., from other phe- 
nomena known l^ Induction to be connected with 
the phenomenon by way of auccession or coexist- 
ence. In such cases we prove the eziatenoe of a 
thing by proving that it follows, precedes, or coeziata 
with some known thing, and this last is occom* 
plished by ordinary Inductive proceaaes. 

e. General propositions affirming Simple Exist- 
ence are BnfBcieQtl; proved by a single instance. 

That " ghosts " or " sea aerpents " exist would be poai< 
tively estahlisbed if it could be shown that such 
things bad even once been really seen, 

CIt should have been remarked as regards the ordinary 
Inductive methods, proving coexiatence or aeqaence, 
that two itutaruxi at Uatt are neeetiarily required, 
though theie two intlance* may be givm by a lingU en- 
ptrimenl; and it is this that ia really meant when 
we apeak of a single instance being aufficient to sup- 
port such B generalisation. If we refer to the canon of 
the Method of Difference (which applies to such 
cases] we shall see that two imtancet are necessary, 
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• — one of the presence, the other of the abeence ot 
the phenomenon. It is only, therefore, generalisa- 
tions asserting editenet, which tire really established 
by a single inttatue.^ 

II. Propositions asserting Eeaemblanee (or 
the contrary). 

(Resemblance and its opposite include likenees, similarly ; 
and of number or magnitude— equality, inequality, 
similarity, proportionality.) 

Eesemblance between two things may be esta- 
blished ID two ways : — 

1. Immediately — by direct oomparison of the two things. 
S, Mediately — when each is compared with some third 

The comparison of two things through the inter- 
vention of some third thing, when their direct com- 
parison is not practicable, is the appropriate soien- 
tifio process for ascertaining Besemblances, and is 
the sum total of what Logic has to teach on the 
subject. 

[Error of Locke and Condillac school. 

This error consisted in the view that Beasoning itself 

was nothing but the comparison of two ideas 

through the medium of a third ; and knowledge, the 

peroeptioQ of the agreement or disagreement of two 

This view of Reasoning and Knowledge requires 
to be restricted to our Eeaaoniags about and our 
Knowledge of Keeemblancea, and not even then is 
tlie comparison made between our ideas of phenu. 
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inena but between the phenomena thenuolves. It 
IB only in mathematics that the comparisoD is really 
made between the ideas of things, and it la so be- 
cause our mental pictures of form, of lines, circles, 
£0., are as much fitted for comparison as pictures 
of them upon a surface before us, — being perfect 
transcripts, qvd form, of the realities.] 

Propositions asserting Besemblance may be 
divided into two classes : — 

L Where the resemblance arises merely from a oause 
operating in a certain way. Thus, the angle of inci- 
dence equate the angle of reflection, asserts resem- 
hlauae, hut it is only in consequence of being the 
very law of the cause to act in that manner. 

2. Resemblances true of all phenomena without refer- 
ence to their origin. These are the Laws of Num- 
ber and Eitenaion, in other words of Mathematics. 

The first class of resemblances are merely port of the 
laws of the production of the phenomena, and these 
are amenable to the principles of ordinary Induc- 
tion. It is only the latter class which it is necessary 
to consider here, and we may therefore say that, of 
propotitiom auerting Reiemblanet, the lawi of Malhe- 
matict alone require a ttpcirate logical eontidtraiion, 
A. similar assertion we shall also find to be true of 
the next class of propositions, those asserting Order 
in Place; which will therefore he next dismissed, 
leaving only the Mathematical Sciences generally 
for final oonaideration. 

III. Propositions asserting Order in Place 
May be classed tbua :— 
1. Thoae asserting Order in Place of the effsolB of oausea, 
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are mere coroUariei of the Una of the causes, aad 
resolved hy ordinaiy inductive proceases, 

2, Those asserting the Order in Place or the collocation 

of the primeval cauaes. These assert in each in- 
stance an ultimate fact, in which no lava or uni- 
formities are traceable. 

3. The only remaining general propositions asserting 

Order in Place are some of the propositions of 
Geometrjr ; laws through which we are able, from 
the sitaatioa (Order in Place) of oertain points, 
lines, or areas, to infer that of others which are con- 
nected in some assigned manner with the former. 



THE METHODS OF THE PURE MATHEMATICAL 
SCIENCES. 



I. These are :■ 

Science of Number, 



Arithmetio, 



including 'i -ilsebra, 

^ t The Calculus, 4o. 

Science of Extension } „ j. 

or Space, J G^^'^^rj. 



II. General remarks od the fundamental 
principles of Mathematics : — 

1. These fundamental principles are (1) Axiomt, and (S) 
Definition* so-called ; the last involving a postulate 
or implied assertion of the real existence of the 
thing corresponding to the name defined, whioh 
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postulate can alone form the basis or premiss of 
aoientifio Deduction. 

S. These fuodamental principles are based upon experi- 
ence ; being, in fact, proved b; aQ Induction par 
oiumerationem limplietm, and one of such wide 
generality as to be a perfectly rigorous proof. 

3. Comparison of the ideas of things (as regards their 

form) is strictly equiyalent to comparison of the 
thinga themselves, since our mental pictures of not 
too complex forms are perfect transoripts of the 
realities. 

4. The following include the reasona why the primary 

trutha of Mathematics seem to have a greater cer- 
tainty than other inductive trutha : — 

a. Their vnipenaliti/.—Th«j are true of avBrything, 

everywhere, and at every time. 

b. TIttir extreme familiarity/. — The perception of their 

truth only requires the simple act of looking at 
objects io the proper position, and often only 
thinking of them in such a position. Hence 
eiemplifioations of their truth are inoeaaantly 
presented to us. 
«. TTie abunce of any analogiet to mtggat a different 
law. — This is very important ; if everything in 
the universe always maintained a condition of 
absolute rest, we might £nd it as difSouIt to 
conceive the possibility of the aun falling from 
the sky aa we now have of conceiving that two 
straight lines can enclose a space. 

A, They are never cottnitraeled, being independent of 
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III. The Science of Number. 

I. Generally. 

a. The elemeDtary or fundamental truths of thia branch 
of UathemBtlca are : — 



. Two 



Things equal to the same are 
equal to aaa another. 

If equals be added to equals 
the Bums are equaL 

J Of the Tftrioua numbers, &a^ 
_. explaining a name and as- 

( Gerting a fact. 
The otherasioma may be deduced from these two. 

1, Everj name of a number (one, two, three, &o.) denote* 
physical phenomeoa, aod eonnotei a pbysioal pro- 
perty of those phenomena, and that is the oharao- 
teristio manner in which the agglomeration or whole 
is made up and may be separated into its parts ; 
in other words, the manner in whioh objects must be 
put together to form that number. Thus the came 
" two " connotes an impression on the senses similar 
to that made b; • . i " three" by • ■ • or •••, and 
BO on ; the higher the number the more the nays in 
which it may be made up. 

e. All the theoremt of tht Seitnce of Number attert tht 
identity of diffcTtnt modes of formation. They assert 
that some mode of formation from x, and soma 
mode of formation from a given function of x, pro- 
duce the same result, 

d. Tht general problem of the Sdenct of Number it — Given 
a function, what function ia it of some other func- 
tion % F ( "3 a^) being a certain function of a g^veii 
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number (a), what function will F be of any fanotion 
of th&t given number (a) t 

(A function of a: being any expression whicb con- 
tains z.) 



. Ever; uithmetical propoeition, eveiy statement of 
the result of an arithmetical operation, is the state- 
ment of one of the modes of the formation of a given 



Suppose we take the number 1728,— this may he 
conaidered as made up in an infinity of ways ; thus, 
as 1000 + 700 + 20 + 8, &C&0. To say 12"-.172S 
ia to af&rm that one way of making up 1728 ia to 
cube the number 12. When one mode of forming a 
number ia given we can find any others which are 
required. 
6. What TiJtden Arithtnetia a JDeditctait Scienct is the 
applicability to it of the comprehensive law — " The 
sams of equals are equals," or "Whatever is made 
up of parts is made up of the parts of those parts.' 
Eveiy arithmetical operation is an application of 
this law or some law deduoible from it. 

S. Algeb-a, 
a. The propositions of Algebra affirm the equivalence of 
different modes of formation of numbers generally ; 
they are true not only of particular numbers, but 
of all numbers. 

It is true that different numbers cannot be formed 
in the same way from the same numbers, but they 
may be formed in the same way ^m different num- 
bers ; and this way algebraical propositions assert. 
h. Algih-aical Notation b a system of nomenclature d»- 
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Tiaed for the purpose of enabling; ua to cany on 
general reasoning about functions, bj enabling ua 
to express anj numbers hj names whioh, without 
epecifjing what particular numben they are, shall 
show what function each is. of the other; in othet' 
words, shall show the mode of formation from one 
another. 
, The general prohlefn of J-lgebra m — F being a oertain 
function of a given number, to find what fuDction F 
win be of anj function of that given number ; or, 
given a function, what function is it of some other 
function 1 



IV. Science of Extension {Geometry). 

a. The elementary principles of this branch of science 
are, OS before explained, AmiOhiu and D^nittotu, 
with their contained postulates. 
6. Every theorem of Geometiy is a law of External 
Nature ; and this would have been perceived (or 
that Geometry ia a stEictly phjrsical science), in all 
ages, had it not been for the illusioa produced by 
two cftuaes, 
(1.) The characteristic property of the fundamental 
facta, that they may be collected from our ideas 
or mental pictures of the objects as effectually 
as from the objects themselvea. 
fa.) The demoaatrative character of geometrical truths ; 
ue., certain suppositious or hypotheses being 
granted. Geometry deduces from these what 
conclusions it can. 
ft Why Geometry ia so eminently deductive. 

(I.) All questions of position and 6gure can be reaclved 
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into questions of magnitude ;* and thus Geo 
metry is reduced to the single problem of the 
ascertainment of the relations of quantity (chiefly 
equality, sometimaa proportioDslity) between 
magnitudes ; and by the aid of the axioms re- 
lating to equality, each equality becomes a mark 
of an almost infinite number of others. 
(S.) Three of the principal laws of extension or spai» 
are unusually fitted for rendering one position 
or magnitude a mark of another, and thus mak- 
^ ing the science deductive. These are :—{a.) 

Magnitudes of enclosed spaces are determined 
by magnitudes of enolosing sides and angles ; 
(b.) the length of any line may be measured by 
the angle it subtends, and vioe vertd; and (&) 
the angle whiob two straight lines make with 
esoh other at an inaccessible point is measured 
by the angle which they severally make with 
any straight line we choose to select. 

V. Function of Mathematics in other sciences. 

Causes, like everything else which can have quantity or 
position, operate })ro toMo under mathematical laws ; 
and in proportion as any science affords precise 
numerical data, so is the applicability of mathe- 
mati(»>l principles to that soienc«. 

VI. Limits of that function. 

(1.) When causes are so imperfectly accessible, that we 
cannot get their numerical laws, 

* Tbni the pomtion snd figara of any line, plane, or lolid, u deter- 
mined if we koow tha podtion of a anffldent nmnber of ptonbi in it ; 
and the poaitioii of an; point ma.7 be fixed by the ma^itudti ol two 
er three oo-DrdinBtaa drawn in referenea to two or three aiek 
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(2.) Where thej are so uumerona or complexly inter- 
mixed that the oalculatioa would traoscend human 
powers. 

(3.) Where tha causes are perpetually fluctuating, as in 
Siology and Sociology. 

The value of Mathematics as a preparatory study is 
ohiefiy as preaeotiog the most perfect type of the 
Deductive Method. 



CHAPTER XXV. 
On thb Geochds of Disbelief. 

Bt Dishelief is here meaot not mere douht, hut positive dis- 
belief ; BO that eren if evidence of apparently great strength 
is, or may be, produced for the proposition, we consider the 
witnesses in error, or the evidence somehow wrong. 

The positive evidence produced in favour of an assertion 
that is thus disbeheved is always grounded on some approxi- 
tiiale ffoneraliialion ; such as — "Most things asserted by a 
Bumber of respectable witneBses are true ; " or " Most of the 
impreasiona made □□ the senses accord with reality," Tlte 
affirmative evidence, then, being never more than approxi- 
mate generalisation, the whole question depends upon what 
the evidence ojoiiwC the proposition is. If this ia an approxi- 
mate generalisation, it ia a case of comparison of probabili- 
tiea ; but if the evidence be a higher truth, we are guided by 
the following : — 

I. Canon of Disbelief. 

If an assertion be in contradiction (noc 
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merely to any number of approximate gene- 
ralisations, but) to a complete generalisation, 
grounded on a rigorous induction, — the absence 
of adequate counteracting causes being sup- 
posed, — it is impossible, and is to be disbe- 
lieved totally. 

An induction of the kind referred to maj be obtained 
when the Inductive Methods oapiiblB of giving 
rigorous results have been rigorously carried out. 
If, indeed, we find it necessary to admit the in- 
consistent assertion, we must give up the law, as 
somehow involving a mistake. 

11. Two cases may be considered under this 
Canon : — 

1. Where the assertion appears to conflict with 
a real law of CauBation. . 



Tbis is probable or improbable in exaob proportion to 
the probability or improbability that there existed 
in the case in question an adequate counteracting 



3. Where the aesertioD conflicts with mere uni- 
formities of coexistence, not proved to be dependent 
OQ Oansation. 
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It IB with these imiformitieB priaoipallj tbat the mtir- 
vellons etorias of trarelterB conflict. What is really 
MMrted m casea of tbia aature is the exiateoce of n 
new kind. This is not bj iUelf at all incredible, 
and having fairlj coBsidered the probability that 
the alleged new kind could have eacaped previous 
obaervcTB, the assertion ia to be tested by the prin- 
ciple before laid down, — that it is improbable in 
proportion to the generality of the uniformity with 
which it conflicts. 

[III. Hume's doctrine of Miracles. 

Hume, as is well known, liud down an argnment against 
iniracleB ia this form, — "It is improbable that a 
tniracle should be true ; it is improbable that the 
testimony in ita favour should be fake ; we have 
therefore a onmparison. of improbabilities ; but the 
former improbability is the highest possible, being 
an impossibility, for ' anything which is contrary to 
expertenoe ia impossible.' " 

The last proposition is the important part of the argu- 
ment, and it is, in fact, nothing moro than a loose 
statement of the Canon of Disbelief. But on 
referring to that Canon, we find that the incredible 
assertion must not be merely that a cause existed 
without being followed by its efl'ect, but that this 
happened in the absence of counteracting causes. 

Now the assertion in the case of an alleged miracle is 
the exact opposite of this, — it is, that the efl'ect was 
defeated, not in tha absence^ but tn cmuejuence^ of a 
counteracting cause ; that oauHe being the direct 
action of supernatural power. If Buch a cause exist 
in the case, there is no question of its competency; 
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the onlj improbabilitj is whether it really diJ 
operate in the given inatance. 
AD, therefore, that Hume has made out ia this — that no 
evidence can prove a miracle to auj one who does 
not previouslj believe in the existence of a auperior 
being, or who thinks that such being would not 
interfere. Nor, again, ia it possible for the miracle 
itself to prove the existence of supernatural ageni^, 
for there is always the alternative poteibility of some 
unknown natural cause.] 

IV. The absolutely impossible assertions 
Are such as contradict the Laws of Number 

or Extension, or the universal law of Causation. 

An assertion at variance with either of these is 

absolutely and for ever incredible, — in other 

words, impossible. 

Snramary. — We have thus far, then, considered 
assertion B coDflicting 

(1.) With approximate generalisations — we must balance 

probabilities. 
(2.) With laws of causation — probability dependa on 

probability of preaence of counteraoting cause. 
(3.) With uniformities of cooiistenoe — upon probability 

of eiiatence of the new kind. 
(4.) With laws of Number, Extension, or Causation,^ 

absolutely impossible. 

And we now proceed to consider one or two 
minor pointe. 
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V. Improbability before the fact (i.e., the 
chancea being against a thing before it hap- 
pens) must not be confounded with improba- 
bility after {difficulty of believing a thing said 
to have actually occurred). 

Many erents are aliiogether improl'able to us hefore they 
have happened, or before we are iaformed of their 
faappening, which are not ia the least iocredihle 
when we are informed of them, because not con- 
troiy to any, even an approiimats, generaliaation. 
That a given individual will die in a particular man- 
ner, at a particular moment, twentj years previously 
is highly improbable, though we believe the stata- 
ment directly we are assured it has happened on 
credible authority. Dr Campbell in his reply to 
Hume has ooDfounded tbese two kinds of improba- 
biUty. 

VI. Probability of Coincidences. 

Suppose a person assures us that he has seen the 
six thrown ten times in succession fay a die, 
which we have by previous trials aacertaioed to 
be perfectly fair, wbat is the credibility of the 
assertion 1 

It is perfectly evident, in the first place, that a series of 
tea sixes is, in iUd/, just as probable as any other 
series of ten numbers, — if therefore we are inclined 
to discredit the assertion of the former, where we 
should believe the latter, it must be, not becaaie tht 
forma- (Utertion ti Um liiely to be true, but btemue it 
it mor« likelif to ht fala. Motives to falsehood, of 
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which one of the moat freqaent is the desire to 
astonish, are more likely to have operated in the 
wonderful aHaertion, 
Bach a regular series certainly teemt more improbahle 
than any given irregular series, but this is only be- 
cause the comparison is tacitly made between it and 
all irregular series taken together. Of course if 
before the ten throws we were asked to guem whether 
the series would be regular or irregular, we should 
Bay irreguhir, but this is only because the posuble 
irregular combioationfl are imfaiensely more nume- 
rons ; if wo had to determine whether a given irre- 
gniar or a given regular series were more probable, 
It would be quite indifferent on which we fixed. 
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OPERATIONS SUBSIDIAET TO INDUCTION. 

CHAPTER L 
Observation and Descbiptioit. 

The " operationi ruiiidiary to Iriduetion' are Observation, 
Abt^'wition, Nanwig, and Claenjicatiim. Observation is here 
considered ,* and the term in this place is understood as in- 
cluding Experiment, not as oontnuted with it. 

I. Observation takes its place first amongst 
operations subsidiary to Induction. 

For Induction is the extension of something which haa 
been ob»erved to be true in certain members of a 
class to the whole class. As far as Logic is cod- 
cemed (its function being the estimation of evi- 
dence), we have onlj to consider in reference to 
observation, — 
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II. What condition is necessary in order 
that any fact supposed to be observed, may 
safely be received as true ? 

The sole condition is that which ie auppoBod to have 
been obaerred ahall reaUj have been observed ; 
that it le aa obeervation, not an inferenoe. 

We bava already pointed out (ji. 3), the large share occu- 
pied bj rapid and uocoiiBoioua infereaoeB in what 
are ordinarilj aupposed to be direct irapresaiooB on 
the aenaes. la Btriotness, obHerTation only extends 
to the eenaations themselves which ve receive from 
objects, or to the mind's internal atatea ; the very 
existence of the object ia an inference from these 
sensations ; and what Logic, therefore, has to teach 
on the point ia this,— that, in such cases, we should 
be aware of what is really observed, and what is 
inferred, and should remember that an error may 
Im'k in the latter process. Errors of sense so called, 
are, in fact, erroneous inferences from sense, the 
aensationa themselves must be reaL 



III. A description of an observation affinns 
more than ia contained in the observation ; it 
is inherent in a description to be a statement 
of resemblance or resemblances. 

To desoribe an object is to sssigs attributes to it, and 
in doing this we necessarily assert a resemblance 
between the object and everything else which pos- 
aessea any of those attributes. If I say, " IliiB 
object ia white," I incidentally affirm a resemblance 
between this object and all other white objects. 
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lia reMmbl&noe to aome other obj'eota maj be asoer- 
tained bj' direct oomparieou, ae in the inBtanoe just 
given, or deductively bj marlcs of the attribute. 
ThiiB, wbea wa say, " The earth ia a sphere," we 
affirm reaemblanoe to al! other spherical bodies ; 
but this IB not obtained bj direct comparison, but 
by marks of the spherical form in the case of the 
earth (these marks being circular horizoD, disappear- 
tace of hull of ships firut, &c). 



CHAPTER IL 

Abstraction, oh the formation or Concepts. 

L A general notion or concept is the con- 
ception of a multitude of resembling indi- 
viduals as an aggregate or elasa 

Such goneral notions certain]; exist in the mind, vs., 
the mind can in some waj or other conceive a mul- 
titude of individuals, aa an assemblage or class ; 
otherwise we oould not use general names with anj 
consciousness of meaning. 

Hon such notions are obtained, and what is their pre- 
cise nature, are questions with which Logic is not 
concerned ; it is sufficient for its purpose that the 
name of a class calb up some idea hj which we can 
tbinlc and speak of a class as such. 

IT. A general conception of the phenomena 
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we are investigating ia a necessary preliminary 
to ttat comparison which Induction presup- 



Ttut is, wa cannot ascertain general trutha, — truths 
applicable to olaifses, — unleas we first form the 
clasaea ; and thia ia done by comparing individuals 
and ascertaining their common propertiea. 



III. General conceptions do not develop 
themselves from within the mind, but are 
always, in the first instance, impressed upon 
it from without. 

Br Whewell holds that the miud is, as it were, a atore- 
house of conceptions of every kind, which are pro- 
duced from it from time to time as thej are found 
to suit particular aggregates of objects ; the mind, 
as it were, produces conceptiona as a tree fruit, 
without assistance from impressions from outward 
things. "Mill replies, that gineral conceptions are 
always obtained by abstraction from individual ob- 
jects, either — (1.) from the very things we are at the 
moment examining, of which we are endeavouring 
to ascertain the points of agreement ; or (2.) from 
things which we have perceired or thought of on 
some former occasion, whifse points of agreement 
we have already ascertair.<ed^ aod which we find to 
coincide more or less acc'ira''ely with the points of 
^reement of the 'phenomtba we are at the moment 
investigating. Thus, suppose I have placed before 
me a number of points placed along the circumfer- 
«i>oo of a circle ; if I have never seen a circle befor^ 
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I maj gather a oouoeptiou of it from the very in- 
stance before me ; if I have ab'eadj the notion of a 

cirole, I simplj haTS to compare it with the present 
cBse, to fiod whether it agrees or not. 
It IB oTidently only in the latter ckas of casea that the 
oonoeption can be said to pre-eiist in the mind ; but 
even hero the conoeption was originally obtainsd by 
observation and comparison of external phenoEaeua. 

rV. Tj^pe function of general conceptions. 

A geoeral conception itaelf, origioally the reeult of com- 
parison, becomes the type of compariaon. 

The human miod cannot properly compare more than 
two objects together simultaneously. Having, by 
this first comparison, noted the most promineat 
points of agreement, or apparent agreement, and 
having thus framed our first rough general notion, 
when another object, apparently of the same class, is 
presented to us, we naturally compare it, not with 
either of the two first, but with the aggregate of 
points in which they agreed, — in other words, with 
our first general conception. This original concep- 
tion may thereby be found to requiro correction or 
to admit of extension ; and so we go on, comparing 
our oonoeption with one individual after another, 
till we get a sufficiently precise general idea of the 
claas. In a word, it is perfectly clear that when we 
have to compare a large number of individuals to- 
gether, a type of some Kind is indispansabla, and the 
general oonceptioa is the only really useful type. 

T. Tentative process in forming or applying 
general oonoeptions. 
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If, afl«r forming our first rough general conception, 'we 
proceed further to compare it with one individual 
{liter another, if it do not seem suitable it becomes 
necessary either to correct it or even abandon it 
altogether. In the latter case ne must begin agiun, 
and look out for a fresh set of agreements, and form 
and trj a new conception. 

It is this tentative process which seems to have sug- 
gested Dr Wbewell's view — that general conceptions 
are furnished bj the mind and from the mind itself. 
In such cases, it is true, the conception is furnished 
by the mind, but not till it has first been furnished 
to the mind by the contemplation of outward pheuo- 



VI. What is meant by appropriate concep- 
tions. 

Appropriate is an elliptical term, moaning appropriate 
to some particular purpose ; and an " appropriatt 
coneeption" is one which comprehends not only real 
points of agreement, but also sooh points of agree- 
ment as are important relatively to our particular 
purpose. 

Thus, a gardener'a conception of "seed," "fniit," or 
"flower," would be different from a botanist's, yet 
each would be moat appropriate for its own purpose. 

VII. What is meant hy clear conceptions. 

A conception is clear when we know exactly in what 
the agreement between the different phenomena 
consists ; in other words, when we know accurately 
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wh&t simpler notiona our general oonoaption ia mode 
up of, or oomprelieQda. 
It is Dot necesear; for a conception to be clear tbat it 
should be eompUte, — that is, that we ahould know 
all the common propenieis of the things we class 
together. 



VIII. The appropriateness of our concep- 
tions {or rather the chance of our hitting upon 
points of agreement appropriate to our particu- 
lar purpose) depends chiefly upon the activity 
of our observing and comparing faculties. 

The clearness of our conceptions depends 
chiefly upon the carefulness and accuracy with 
which we employ those faculties. 

The chief reguutte* for clear cmceptiffnt am, therefore — 
(I.) Habits of attentive observation ; (2.) Extensive 
experience ; and (3.) A memorj which receives an 
exact inisge of what is observed, and tenaoiouslf i«- 



D^iiiifdbt Google 



212 NAHIKQ, AS SCBSmiABT TO IBDUCIIOIT. 

CHAPTER III. 
Kahino, as subsidiabt to Induotion. 

Peeumxnary remarks. 

1. The remarks ia this chapter relate to general 
names, that portioD of language with which Logic 
is chiefly concerned. 

2. The logical use of ■names is either : — 

(1.) In3.vrtiA, — the aame aa their uses as inatrunaeata of 

thought. 
{S.) ^rect,— euabling us to la; dowo general propod- 

3. The use of noToes as instruments of tkougM 
consiBts — 

(1.) Ia their power of binding up aimpler ideas into 
convenient groups; and (2.) enabling ua to pro- 
duce these groups when wanteds In these ways 
they fonn a powerful artifioial memory, and very 
much shorten thiukinz. 

General names aggregate tcgither attributes into such 
groups as are waoted for use ; a name, for example, 
like " eivUitatiim,' binds up into one whole a num- 
ber of simpler ideaa— a certain state of intellectual 
coltivatioD, a certain condition of moral feeling, and 
of the knowledge of art and science, ka. If we had 
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no such word as " dviliaolaon," wo ahould not only 
be compelled to enumerate &U these every time we 
wanted the complex idea, but we should probably 
lail to remember them, since there would be nothing 
to throw them ii-to s group and rivet them to- 
gether. So also is it with other general namea ; 
they, in fact, perform in the miod the same function 
as the Uoding does to the books of a library ; with- 
out such, the miud would resemble a library of books, 
all in separate leaves, confusedly mixed. 

I. Names are not absolutely indispensable 
for inference. 

We can make some mlerences without the nas of lan- 
guage, namely, simple cases of direct ioferenoe from 
particular oases to another particular esse, without 
paesiog through a general proposition. If reasoniog 
oonsists in lecognisiDg one pheoomenon as a mark 
of another, nothing cleariy is abiolittdy requisite, 
except MiUM to perceive that two phenemaDa are 
eonjoined, and an auoeiaiiw law, hy mesne of which 
«ue of these raises up the idea of the othw. 

II. That our inferences without language, 
however, would be very limited and precarious 
may be inferred when we remember that the 
direct use of names is to enable ua to lay down 
and preserve general propositions ; and that 
the uses of general propositions are : — 

1. They enable ua to avail ourselves of our past experi* 

enee, by regularly registering it in assertions. 
3. As also of the oollective experience of maskind. 
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S. The^ enable us to permonentl; record or registev 

uDiformities. 
4. They enable us, m<weoTer, to do this once for aU. 

III. General names are not a mere contriv- 
ance for economising language. 

Some have supposed that the necesaitj of general names 
springs from ths immenBo multitade of individaal 
objects, preheating us having a sepuate name for 
each of them of nhich ve maj wish to speaL This, 
if true to some extent aa regards the use of general 
Dames in ordinary language, is not true of their 
logical use. Even if we had a separate proper name 
for each individual thing, without general names we 
could register neither the reaulta of our oompariBona 
nor uniformities. 

Bigoroualf speaking, we oould earrj on logical opera- 
tions without any other general names than the 
abstract name of attributes ; our pmpoaitione having 
this form, "A posaasses auch and such an attribute ; " 
or this — " Attribute A is coDJoined with or re* 
sembles attribute B,' 



OHAPTEB IV. 

Pbikciplxs of Dkfihitioit. 

The chief requisites of a philosophical lan~ 
guage (i.e., a language perfectly suitable for 
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the investigation and expression of general 

truths) are : — 

1. That ever; general name employed eliould have & 

metuting precisely determined and steadily filed. 

2. That wa should possess a name wherever one is 

needed ; and that this name should fulfil oertaiti 
ends in the best maimer. 
It is to the discussion of the first of these, or the Prin- 
ciples of Definition, that this chapter is limited. 

I. To attach a certain and definite meaning 
to every general name, is the same thing as 
to assign to every general concrete name a 
d^nite connotation; for if the name be ab- 
stract, its meaning is at once settled by the 
connotation of the corresponding concrete. 

II. Concrete general names are very often 
used with indefinite connotation ; and this 
arises in two ways : — 

1. Such noTils are used without connoting any distinct 
attribute at all, but merely a vague general resem- 
blance to other things called by the same name. 

When ordinary people speak, for instance, of an 
action as "just" or " noble," they imply no distinct 
quality of the act, but merely that it resemblea acts 
to which they have been accustomed to hear those 
terms applied. 

fi. The connotation derived from actutlomtd predieation 
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often- assists in giving & vague meaning to the 
name. 

When ft general name stands as the sabjeot of a 
[O'opositJon, predicates or attributes are affirmed of 
tbe objects it Btanda for. Now, if a name is fre- 
quently employed as a subject, and a certain set of 
attributes are often predicated of it, tbese attri- 
butes often become mired Op in a vagne way with 
the original meaning of the name. Just as from 
frequently heariog the aas called stubborn or foolish, 
we come to regard the name "ass" aa oonnoting 
atubbornnoas or foolishneaai 

III. The framing of a satisfactory definiUon 
of a name in common use is not an arbitrary 
process ; neither does it depend wholly upon 
Buch common usage, but also upon a knowledge 
of the properties of the things denoted. 

For, in order to assign a connotation to a name, oooaiat- 
ently with its continuing to denote certain objects, 
we have to make our selection from amongst thtsa 
attributes in which the objects aRree. The process 
involves two inquiries — In what do the objects 
street What attributes have they in common 1 
And, having settled thia, the second is — Which of 
these common attribntes will serve best to mark 
out the class irom all others, and ought therefore 
to be assigned aa the connotation of the name ? 

In aDBmr to this second inquiry, we say, — those 
attribntes onght to be selected Trhich are, as far as 
possible — 
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1. Sura marks of the greatest number of other important 

propcrtieB, 
i. Such Aft are fomiliatlj predicated of th« ohjects. 
3. Such as haTO the greatest Bbare in producing the 

general reaamblanoe smongst the objects. 

IV. The transitive application of words. 

J. ^Vhat is meant bt/ iU 
When men meet with an object new to them^ thoe ia a 
strong tendency not to invent a new name, but to 
apply to the new object the name of some famiUar 
object which Beema to resemble the new one most. 
Thus the word " oit " {oUv/m, o2tva) origioally meaut 
olive oil excIuBiTely, but as new objects were eon- 
tinually being discovered bearing more or less re- 
semblance to olive oil, tbe name oil was by degrees 
extended to a very large number of bodies, — to sul- 
phuric acid, for example ; and even to solids, as 
palm oil. Now a name, in this transitive way, may 
pass on from object to object, till at last the deno- 
tation becomes ao wide that the various included 
objects have but little or anything in common. 

2. Bow ths logician should deal ?vitA such cases. 

He should be careful not . unadvisedly to diBOacd any of 
tbe connotdtion of the name, but should, if it be 
necessary, rather restrict its denotation, by dropping 
some of the objects to which it has been extended. 

3. Important law of mind in reference to these 
transitions. 

When ths word baa passed naturally and easily from tma 
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Bhade of meaniDg to another, the a880<Mation between 
the different meaninga may become Tirtuallj iadis- 
Boluble, and the TariouB transitive meanings will 
coalasoe into one complex conception ; the meanings 
will blend together in the mind, and the real tran- 
aitioa beoomea an apparent generalisation. 

v. It is an important fact that there is a 
constant tendency in names to lose portions 
of their connotation, from habitual inattcD- 
tion to the total of ideas conveyed by the 
name ; and this is especially likely to occur 
when the connotation is left vague and un- 
settled. 



OHAPTEE V. 

HiSTOBT OF Variations in MsiANiNas or Tbems. 

T. Accidental connotation ; collateral asscK 
ciations affecting words. 

The incorporatioD into the meaning of a word of soma 
circuEQatance originally accidental is a frequent 
cause of Taiiation in meaning ; and sucb accidental 
connotation may not only be inoorporated into the 
word, but may in the end more or less completely 
saperaede the original meaning. 

A name which is in every one's mouth derivea its ooq- 
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notation from th« oironmstanoea wbich are babitu* 
allj brought to mind when it is pronounced ; but if 
any oircumBtances happen to be so frequently aaao- 
ciated with these as to be conBtautlf suggested when 
the name is used, they maj become as much part of 
the meaning of the name as those origiDall7 brought 
to mind by it^ Thus, pagan originally meant 
" dweller in a Tillage ; " but since such persons were 
usually behind the age, ignorant and heathenish, 
these accidental circumstances gradually became in- 
corporated with the meaning of the name, and at 
length formed its ezdusive meaning. 

This contiiinal incorpoTstiOD of meanings origin- 
ally accidental is the reason why — 

(1.) There are so few exact aynonyms in a language ; and 

(2.) Why the dictionary meaning of a word is often so 
imperfect an exponent of ita real meaning. 

II. Transitive change in meaning of words 
has been already noticed. (P. 217.) 

III. Alterations in the meaning of a term 
must evidently consist either in one of these 
two things, or of both together : — 

1. LoBB of some part of connotation (Generalisation). 

S. Taking on of fresh connotation (Speoialisation). 

That is, a word must either come to mean more or to 
mean less, or to mean more in one direction while 
meaning leaa in another. Of course as connotatiou 
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is hicreaaed, denotxtiioit it dimini^ed, and viei 

1. Generalitation. 
May happen : — 

(a.) From dropping a part of eonnotaKon team mero 
ignorance of the omitted portiou. 

(6.) The fact thit the number of known objeota multi- 
plies faatei than names far them gives rise to a 
tendenoj to give to a new object the name of an 
old ; and tbns the name, extending its denotation, 
l«Bseiia its connotation. 

Ib most likelj to occur to the greatest extent in words 
ezpresaive of the complioated phenomena of mind 
and society. 



May happen : — 
(a.) Words originally expressing a general oharaoter ba- 

eoming limited to come particular object. 

ThuB Arsenicum meant originallj any Bttonglf 

irritant Bubstan(», but afterwards became limited 

to the substance now known by that cama 
(i.) From the habit which persons, whose attention is 

frequently directed to certain species of a genus, 

have of giving the name of the ganus to that species. 
Thus, to a sportsman " bird " means a " partriilge " 

or " grouse." 
(c) An idea sometimes becomes incorporated into the 

meaning of a word from mere ohance conjunction. 

(See Accidental Connotation.) 
(d.) From the (»>mmon practice of using general terms 

where more ipecifio words might be employed ; 
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tilua the wider term graduallf gets a specifio con- 
notation. 

Aprectioe bu a tendency to grow up in a polite 
Booiet/ of designating objects b; the most general 
words which will suffice to point them out ; and 
thus Buch words often pick up additional meanings. 
The additional connotation which a word soonest and 
moat readily takes up is that of agreeahleoess or 
disagteeafaleueBS in aome of its forma ; that a thing 
M good or bad, desirable or the reverse, and so on. 



CHAPTER VL 

TeRHINOLOOY and NoMSNCIAinEB. 

Hatibo in Chapter IV. dieonssed the,^raf of the two main 
reqoiaites of a philosophical language, we now io this chapter 
proceed to the consideration of the ttcottd of these, namelf : — 

I. That we should possess a nam© wherever 
one is needed (i.e.. there should be a name for 
everything about which we have often to 



[For the subordinate clause — " this name 
should fulfil certain ends in the best manner," 
—flee Chap. TIL, p. 208.] 

Thia second requisite involYea tliree eob-ie- 
qaisites : — ■ 

1. An aocurnte deiicrtptive Terminology. 
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2. A onme for each important result of Soientific Ab- 

straction. 

3, A Nomenclature, or System of Hames of Eind^ 

1, An accurate descriptive Terminology. 

A Terminology is a STStem of Terms or Names ; and 'bj 
a name being "accnratel; deacriptive" ia meant 
this — tbftt it should be capable of conveying an 
eract notion of the phenomBnon to another person, 
aa do the words " hunger," " blacknesa," &c, in oom- 
mos apeecb. 

Strictly speakicg, a name for every variety of rimple or 
elementary feeling would bo sufficient ; but it con- 
duces much both to brevity and clearness to have 
separate names for oft-recurring combinations of 
feelings. 

When a name is appropriated to a previously unnamed 
phenomenon, the new name ought to be associated 
immediately with the phenomenon or feeling to 
which it has been assigned, so as to recall it with- 
out delay or trouble. 

2. A name for every importtmt result of Abstrac- 
tion, — i.e., a name for every important commoa 
property, or aggregate of eooimon properties, wliich 
we detect by comparison of the facte. 

There are three advantages connected with the 
appropriation of a single definite name to the ab- 
stracted quality : — 

(a.) Its use saves time, space, and circumlocution. . 
(b.) It promotes perspicuity by enabling us to reason 
with or, about the conception at a uAub, without 
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being ooofuBed b; thinking nnneceaaftrilj of its 
ports; just as matbematiciaiia substitute a siogla 
sfmbol for a complex expreuion. 
(c) A name fixes our attention upon a pheoomenon and 
causes it to ba remembered. 

3. There must he a name /or every Real Kind, — 
in other words, a Noraenclature, 

A Nomenclature maj be defined as — A collection of the 
Bamea o[ ail the Beal Kinds with which anj branch 
of knowledge ia conversant ; or more strictly, Of 
all the lowest Einda or lafimee Species. 

8uch ia exemplified in Botanj, Zoolog;, and Cihemiatrj: 
Vida Odorala, Felit leo, Ferrio oxidi, are examplea 
from Systems of Nomenclature. 

There it a peetdiarity in the eortnotation of Narmi vMtA 
farm part of a ^omenelatiire, — namely, ttiat beaides 
their ordinary connotation, as concrete general 
names, they have a special one ; besides connoting 
certain attributea, they also connote that thoaa 
attributes ore distinctive of a Beal Kind. A defini- 
tion can only express the former; and hence an 
appearance that the signification of suoh tcrma oau- 
not be completely conveyed by a definition. 

n. A third and subordinate aphorism re- 
specting a philosophical language iimy be laid 
down thus ; — 

Wbenever the reasoning can be carried on mechanically, 
without riak of error, the language should be ren- 
dered as mechanical an poasible ; but if not, every 
precaution should be taken against auoh a mode of 
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nnrig it In ooimection with ihii we proceed to 
Botioe ft few points reepectiug — 

III. Mechanical use of language. 

1. Wh(d is meant ly it. 

The oomplete or extreme case is when laoguage is used 
without anj ooueciousness of meaoiDg, aad with 
oolytha consciouaneBs of neing certuu visible of 
audible signs in confonuitj with teohuical rulea 
previousl; laid down. 

S. When appUeahle and not, 

(a.) Mechanical use of langu^e can never be permitted 
or be useful in our Inductive operations. 

(6.) And in our Deductive only when our reasonings are 
independent of au^ property •ptculiar to the things 
with which we are oonoerned, — i.t., only when wo 
are concerned wit^ properties which are properties 
of all things whatever. 

(■?.) Therefore, praetically speaking, its use is limited to 
our reasonings about Number. 

(d.) In all other scienoea, then, eioept Number, we must 
endeavour as much as poBaible to prevaii ourselves 
from using language mechanically ; and this end is 
accomplished (1.) by throwing as much meaning aa 
possible into words ; tmd (2.) by frequently calling 
up the ideas involved in their meanings. 
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CHAPTER VIL 

Classitioation as sDBsmiAnr to Inductiow. 

Thsbe ore two kinds of ClassificatioD (see also 
p. 3-):— 

1. That form whicli is inseparable from the use of geae- 
ral names. As has been already remarked, eTerjr 
name which connotaB ao attribute, incidentally 
diTides &11 thinga into two claaaea, — those which 
poaaess, and those which do not possesa, the attri- 
bute in question. Suoh a claBsiScation includes not 
onlj all thinga whioh are known or which exiat, but 
all which maj be imagined or hereafter be dia- 
eoTered. 

8. In the other kind of classificatioa, with which alone 
we are here oonoemed, the arrangement or diatribu- 
tion of thiogB is not a mere incidental consequence, 
but the end and aim of the prooeas ; the naming 
being aecondarj to and in conformity with the 
claaaificatioQ. Suoh are the claaaifications of Bo- 
tanj, Zoology, &a. 

The prlncipleB of ScieDtific Classification have 
reference to a twofold object : — 

1. The arrangement of the objecta of its atudj into 
yiUv/ral Oroupi, with the objeot of facilitating our 
inductive inquiries generally. 

It. The arrangeueat of Ifatund Group* into a Natural 
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Btria, with the object of facilitating some epecial 
indnctiye inquirj. 

It mutt not be Buppoeed that the arranf^ment into a 
KatnniJ. Series is meiely a farther atage of the 
arrange in ent into Natural Qronps ; the two are dis- 
tinct both in their prindple and their object It is 
with the arrangement into Natural Qronpa that we 
are concerned in the present chapter ; the " CUsd- 
fication l^ Series " ia diacuaaed ia Chapter Till. 

I, " Natural Groups " are classes of such a 
kind that the things included therein resemble 
each other most in the general aggregate of 
their properties. Such groups of individuals,' 
species, or genera, as would be spontaneously 
framed by any one acquainted with the whole 
of the properties of the things, but not specially 
interested in any. 

The olyecl oi a clasaiflcatian into anch gronpa is the best 
poaaible ordering of onr ideas in reference to the 
thtnga, or to make ub think of those objecta together 
which have the greatest number of important com- 
mon properties. 

Its general prohUm is to provide that the things be 
thought of in auch groups, and thoae gronps in Boch 
an order, as will best conduce to the ascertainment 
and remembrance of their lawa. 

II. Greneral Principles which should govern 
the formation of a natural classification. 
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All HesI Eiads are Natural Groups ; and a Natural 
Classification must incorporate into itself all dia- 
tinctioDS of ileal Kind in the objects with which it 



The Infimaa Spaoiea — the lowest okssea, — in a Natural 
Classificatiou, will (almost iavariably) be the logical 
infimn species, — that is, the lowest Seal Kiods. 

Tbenextatep is to class these into higher groups Cer- 
tain species are, in the first instance, suggested to 
us bj a feeling of general resemblance (is., by type) 
aa being allied ; we then determine what charactert 
these resembtiug species have in common, and by 
means of some of these we constitute ourye?iiu; 
and so on with the still higher groups. It is not. 
however, absolutely essential that cUl the oharaoters 
■saigDed to the higher groups should be found in 
every lower group contained therein ; it is sufficient 
if any lower group contains enough of them to cause 
it to resemble the members of that higher group 
mora than of any other. 

Upon what principle ought we thus to select cha- 
racters for Jorming OUT groups? 

We must select such characters as will constitute our 
groups, so that the members thereof shall possess 
the greatal num6«r and the mott important of their 
properties in common. 

To this end one or both of the following requi- 
sites must be fulfilled ; and in proportion sm thej 
are fulfilled is the excelleDce of the clasaificatioD ; — 

(1.) The selected characters must themselves be impois 
tant properties. 



D^iiiicdbt Google 



l8 CLASSIFICATIOK, ETC. 

(2.) Tbej must be mafbs of other properties, 

and important. 

Therefore, if we oan, we ahould select as our distinctive 
chartLotera the causa of many other properties, 
because — (1.) they are themselves important, 
and (2.) are tbe surest of marks. Agaio, propertiet 
vpon which ikt general aspect dependt should, eat 
par,, he aeleoted ; this, however, is not a tine jut* 



III. How the names of Natural Groups 
should be constraoted. 

The names should oonvej, by their mode of aonetruotion, 
■a muoh information aa posaible ; they should have 
the greatest amount of independent signifioanoe 
which the esse admits of. 

There are two ways of giving a name this sort 
of sigaificance : — 

(1.) By making the name indioate, by its mode of forma- 
tioD, the very properties it is designed to ooavey ; 
such as are sure marks (as chemical composition is) 
of eil other properties. Chemical names are ex- 
amples, as " protoxide of iron." This, faoweTer, is 
seldom praotioable. 

(S.) By making the name express the natural sffinitiea of 
the group. This is accomplished by incorporating 
the proximate generio name with the apecifio, as 
" Felis leo." Even a ternary nomenclature, by in- 
corporatlDg the next higher generic name^ has been 
used, as " Rbombohedral Lime Haloide." 
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IV. Whewell'B theory that Natural Groups 
are constituted by type, not hy Definition. 

(The mMning of tliia is umplv that ohjeota «z« acgieEaCed into 
Nutonl Groupi on the buU of mere general memblanee 
{aet p. 32), that U, vhat Whewell calk b; reference to a 
tjipe, uid not b^ reaembluice in specific sengiiiibU p>r- 
idcoUn which eim be eiprMsed in a definitloiL) 
A " type " is an eminent example of exy olaaa, i.^., an 
example which presenta the characteriaties of the 
claaa most coQspicuouetj and completely. Natural 
classes, acoonling to Vhewell, are formed bj beiog 
gathered round these types ; and a class realty ooa- 
sists of the type, and all objects which bear acertain 
amount of general resemblance to the type. 

Miira criticism ; — 

Natural groups are determined by oharactera (i,e., 
by Definition, which enumerates those characters), 
not by Type or mere general Resemblance ; but 
there is this amount of truth in Whewell's 
view: — 

1. It is not, aa already said, necessary for every member 
(tf a. natural group to possess all the characters laid 
down as those of the group ; and bo far the defini' 
tion may be said to fail in determining the group. 
In fact, natm-al classes might be defined in this way 
— those things which either paBsess such and such 
characters (those enumerated in the definition), or 
resemble those things whicli do poBsess them more 
nearly than they resemble anything else. 
S. Our general conception of the group it a type, to 
vhitdk we usually in the first inatance refer as a 
ready means of lu^ettiTig to what group any given 
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individual or species will moat prob&blj beloog j but 
a dd^rnwaaivm of tbe question must alwajs rest 
upoa a reference to the characteis Isud down in the 
definition of the group. Natural grouping maf, 
then, be eaid to be tugguted by tj^ (t.s., bj mere 
general resemblance), but dttermined by definition 
(i.e., by possessing specific cbaractera or properties). 



CHAPTER VIIL 

CLA9SIFICATI0K BY SbbIES. 

iKASifTTOH as Zoology presents the best example of Olassific*- 
tion by Series, it may be taken as tbe special example, and 
tbe phenomeaoQ " Animal life " as the pbenomeuoD we ara 
supposed to wish to study, 

I. The subject generally. 

The object of Classification into Natural Qroups is, as 
already stated, to make us think of those objects 
together which have the greatest number of im- 
portant common properties, and which, therefore, 
we have oftenest occasion, to the course of our In- 
dvetiom gtrterally, for taking into joint considera- 

But when our object is to facilitat« tbe inquiry into 
tome partieular p/imu)metum, more is required, Tbe 
olasaifioation must then bring the objects together 
in such a manner that the aimultaDeoua contempla- 
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tion of them will throw most light upon that par- 
ticular aubjeot. We miut arrange the various groups 
into a Serieg, following one another according to tho 
degreea or perfection in which they aeverally eihibit 
tho pbenomenoD. The phenomenon itself, there- 
fore, must form the guiding principle of such an 
arrangement, 
is evident that this serial olassification, according to 
the degrees of the phenomenon of which the laws 
are to be investigated, [luts the instanoes into the 
order required by the Method of Concomitant Yari- 
atious, which, as already pointed out, is often the 
only available method in the case of phenomena 
which we have but limited means of artificially 
separating. 



II. The requisites of a classification of this 
kind are : — 

1. To bring into one grand class all kinds of things 

which exhibit the phenomenon, in whatever variety 
of form ov degree. 

2. To arrange these kinds into a Series, aocording to the 

degree in which they exhibit it ; beginning with 
those which exhibit it in the greatest intensity and 
perfection, and terminating with those which exhibit 
least of it. 

Thus the phenomenon being, as supposed, "Ani- 
mal life," the first atep, after forming a diatincb 
conception of the phenomenon itself, is to erect 
into one great class — that of "animals"— all the 
known kinds of objects in which that phenomenon 
presents itself. We must, in the next place, arrange 
the various kinds in a series, those which eihibit 
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animal phenomena in the highest d^ree, as man, At 
the top, and graduallj deoreaaiiig as we go down. 

It ma; happen that the arraagsmeDt required 
for the special purpose coincides with that required 
for general purposes ; this will naturalljr happen 
whea the speoial phecomeaon we ara studying is bo 
important as to determiuo the main of the pro- 
perties generally. 

III. The assumption of a Type Species is 
indispensable in inquiries of this kind. 

Bj al^e Species is meant that one amongst the difier- 
ent kinds which exhibits the property we are study- 
ing in the highest and most characteristic degree. 

This asaumption of a type is necesaary, because j — ■ 

1. We must study the phenomenon in its highest mani- 

festations, in order to qualify ourselves for tracing 
it through its less obyious forms — for recognising 
the identity of the phenomenon under all its raria- 

2. Every phenomenon is beet studied, cat par., where it 

exists in the greatest intensity ; it is then that 
e&ecta, which depend either upon it or upon the 
same cause with it, will exist in the greatest 
degree. 

3. The phenomenon, in its higher degrees, may be at- 

tended hy eiFeota or collateral circumstances which, 
in the smaller degrees, do not occur at alL 

IV. How the internal distribution of a series 
may moat properly take place, — in what man- 



D^iiiifdbt Google 



CLASSIFICATION BT SEBIE8, 233 

ner it should be divided into orders, families, 
and genera. 

1. The main prtnaiple of divisioii, of course, muat bft 

DfttuTol ; the claBses fonned must he aatural groups. 

2. But the principle of natural grouping must be applied 

in BubordioatioD to the principle of a natur&l eeriea, 
thia series having ite arrangement deteroiined bf 
the Tariationa in the particular phenomenoQ ; break- 
ing it into primary divisions, if possible, at the 
exact points nhere variations in the intensitj of that 
phenomenon begins to be attended with oonspiouous 
change in the general propertiea of the objects. 

3. In like manner eaoh primary diviaion should be so 

subdivided that an; one portion shall stand higher 
than the nait below in respect of the special pro- 
perty, or set of properties, we are studying. 

V, Finally, though the kingdoms of organ- 
ised nature afford, as yet, the only complete 
example of scientific classification, and the 
animal kingdom the only complete example of 
classification by series, yet the same principles 
are applicable in all cases where mankind are 
called upon to bring the various parts of any 
extensive subject into mental co-ordination. 
The proper arrangement, for instance, of a 
code of laws must depend upon similar, con- 
ditions. 
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PALLACIES. 



I. Fallacies in genei-cd. 

A Fallaey is an argament in which mconoltudre or tp> 
parent evidence is made the basis of a belief ■ and a 
catalogue of the varieties of apparent evidence (i.e., 
evidence which, while seeming to be real and ooa- 
dusive, is not so) is an enumeration of fallaoiea, 

II. We do not include amongst Fallacies — 

1. Mere blunders — ertore arising from a casual 
I pse, like a mistake in working an arithmetical 
sum while the general mode of procedure is correct. 

2. Moral sources of error, which are: — 

(a.) I p difference. 

(6.) Bias — the most common being bias by our wiahe^ 

but ver; frequently also bj our fears. 
The moral causes of error in leasoning, though most 
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powerful, are yet indirect ; tbey are but remote 
causes, aod can oul; act through the intellectual 
causes ; and to guard agaiust these last is to guard 
against eveij other source of error. 



III. Classification of Fallacies (see first pago 
of table). 

The five great classes into which Fallacies are 
divided are : — ■ 

1. Falladee of Simple Inspection. 

2. t> Observation. 

3. „ Qeneralisation. 

4. „ Ratiocination (Syllogistic). 

5. „ Confusion. 

The propositions which are not eTidenue of a particular 
conclusion are of course innumerable, and no classi- 
fication can be based upon that merely negative 
property ; but we may baae it upon the positive 
property of appearing to he evidence; and we may 
arrange faUaoiea either (1.) accordiag to what makes 
the evidence appear to be evidence, nut being so (as 
the fact of ita not being distinctly understood), or 
(2.) according to the particular kind of evidence it 
Bimulates (Inductive or Deductive). Mr Mill's 
daaaiflcation ia based on these principles jointly. 

As it is seldom that insufficient evidence, when cleai'ly 
understood and unambiguously expressed, would 
not be seen to be fallacious, more or less of the 
element of Confusion enters into most fallacies ; 
but the class " Fallacies of Confusion " is reserved 
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for those in whiob Confusion is the ohiof, if not the 
sola, oauM of the error. 

Mr Mill's classification may be briefly sketched 
ont thus : — 

Firit, wher« the coucIuBion is asanmed without there 
heitig an; eTidenoe to anpport it, — where it ia be- 
lieved as a " aelf-evident axiom," — "Fallociea of 
Simple Inspection," "Apriori FallacieB," or " Natural 
Prejudicea;" and .^eeotul, where there ia some evi- 
dence— " Fnllaoies of Inference." Thia laat ie anb- 
diTJded according aa (1.) the evidence is not dio- 
tinctl; understood (ue^ not clearly seen to be what 
it really is), which gives us the " Fallacies of Con- 
f usioQ i" and (2.) as the evidence is distinctly imder^ 
stood, Thia last ia again subdivided according aa 
the evidence consists of (a.) particular facts (Indoo- 
tive), or (b.) general propoaitiona (Deductive) ; and 
each of theae ia again aubdivided according as (1.) 
the evidence is false, or (S.) is true, hut inconclu- 
eive. 

It must not be supposed that any given fBlla<7 can 
alwaya be referred absolutely to one or other of the 
great classes. Except Fallacies of Confusion, hardly 
any fallacy can be assigned to its proper plaoe till it 
baa been expressed at full length ; and the mode of 
doing this is often a matter of choice. All that wa 
can generally say, then, in any particular case, ia, 
that if the intermediate steps in the argument be 
filled up in such and suob a way, the fallacy will fall 
into such aolasa. 
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I.— Fallacies of Simple Inspection. 

The following are examples of some principal 
forms : — 

(a.) That the Inconceivable is false. 

(fi.) That everytbing wbioh can be conceived in the mind 
must have a corresponding real existence in fact, 
(Realimt an exaggerated form of thia Fallaoy.) 

(&) The doctrine of the *' Sufficient Keaaon," that a thing 
must be ao and so, because we knon of no reason 
why it should be otherwise. 

(d) That the distinotiona in nature must correspond to 
diatiDCtious in language. (Common error with 
Greek philosophers.) 

(«.} That a phenomenon can have but one cause. (An 
error which vitiated Bacon's Principles of Inductive 
Inquiry.) 

(/.) That there must be a resemblance between a pheno- 
menon and its oonditioos. 
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Here the error lies in overlooking or in mistaking 
something (i.e., in collecting our data), and therefore 
we have either : — 

(a.) FaMadeiofNon-Obser- e Of loBtances. 
vation, i Of Essential 

(overlooking) ( Circumatances. 

(6.) Fallacies of Mal-Observation — mistaking 
(seeing wrong) inference for percep- 
tioa — believing that 
we liave aa imme- 
diate knowledge of 
something which we 
really infer. 

Non-C^etrvatiiM or negUtt of indo'nrxi maj occur either 
(a.) From fht (ArcwMtanae that tome of Iht inttaTieet 
are naturally more imprutive than oth^t, — as, for in- 
stance, positive against negative inatsncea. We are 
verj apt to notice instanceB in wliich a phenomenon 
ooours, without regarding the equally important in- 
atancea ia which it does not occur, (b.) From pre- 
ameevved opitvum, — the most fertile source of error 
of this kind. That which in all ages has made men 
naobaervant of the plainest facta, is their being con- 
tradictory to first appearances or any received belief. 
Thus, for centuries it was universally held that a 
body,teQ times as heavy aa another, fell to the ground 
ten timea as fast ; that the magnet exerted an irre- 
vstible force, and so on. 
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IIL— Fallacies of Generalisation. 

Here we have rightly obtaiDed the obtainable 
evidence bearing on the conclusion ; but we have 
wrongly concluded from it. The error lies in making 
the Inference, not in collecting the data. 

This class of Fallacies — ^the error of drawing con- 
clusions from insufficient evidence — is the most ex- 
tensive of all, as might indeed be anticipated. It 
is only possible, therefore, to indicate some of the 
principal sub-classes : — 

/ (a.) Qeneralisations which eoMinat in the mature of the caae 
ba MUblished, where ve have no real duts or 
evidence to argue from, — as, for example, infereaoes 
as to what may go oa iu remote parts of the univerae. 
(b.) Alt propoeitions which assert impossibility' (unirersal 
n^ative propositions), except those which assert 
mathematical truths or the impossibility of excep- 
tions to the universal law of causatioD. 
(c.) All geoeralisationB whioh profess to resolve radioally 
different phenomena into the same. 
( (d.) The fallacy involved in placing mere empirical laws 
(and those often of the lowest kind] on the same 
footing of gsQeraht; aa true casual taws. Aa — 
(1.) Empirical laws generaliaed from mere nega- 
tions. C^Whathat not happened, never wiH") 
(2.) Empirical laws arrived at merely by tha 
"induction by simple enumeration." 
(ft) Qeneralisations which improperly infer causation. 

{Fallaeia non oawa pro ea utd.) 
(/.) Arguments from faise analogy. (FaUaeia npn Udii 
pro tali.) 
ODtuslOQ beewsm "Ind. by Simple ennmerBllon i ■" ud "Ind. by 
:Dumention ; " la tha formsr we cnaclndn thU > Uir iB tme limply 
I h«FB DB'FT met with wi Initanes to the iiontru7 ; tlu tatlsr li the 
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IV.—rallacies of Batiooination. 

/ 1. Fallacies of Immediate Inference (as in 
the Con vara ion, Oppodtion, ^quipol- 
lencj of Propositions). 
2. SyllogiBtic Fallaoiea ( » the " Logieat 
FaUaciea" of Whutely), Undistri- 
buted middle, illicit process of major 

" Changi og the f Secwndum quid. 
IVemissea" \ Pit accident. 

The meaning of the phrase, " Changing the PremiseeB," 
applied b; M'H to a certain class of the Fallacies of 
Batiooination, is this : — A premiss in a sjUogism is 
regarded as being the conclusion of some prerious Etct 
of inference. Now, if the propoHition, a* laid dotm 
for apremiet, is reallj distinct from that which was 
proved, an error may easilj arise in making adeduc- 
tion from it, — a change is made in passing from the 
proposition (u a conekuitm to the proposition at a 
premiu. The Fallacia a dietoeecundum quid ad die- 
turn timpticiier (briefly designated " ucundum gvid "), 
and the I\dlaeia accideatit are important forms ot 
this sub-olass of Fallacies ; in both cases the error 
lies in laying down a major premiss too absolutely or 
generally, — more generally, in fact, than the evidence 
which supports it will warrant. Thus, if we saj, " AU 
mtti have a right to their pertonal liberlg," it is clear 
that, generally speaking, we should really mean to 
limit it in some such way as this, — "All men, who 
are of sound mind, and who are not guilty of criminal 
conduct, have a right to their personal liberty." The 
evidence fot the proposition only proves this more 
limited form ; and if we use it as a premiss without 
these tacit limitations, we may be guilty of a fallacy' 
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v.— Fallacies of Confusion. 

Here the mistake lies, not so mach in over- 
estimatiog the probative force of known evidence, 
as in the absence of a dlBtinct and definite con- 
ception of what that evidence really is, or what 
conclusion is reqaired to be proved. 

(F. e^ivocatiofiit. 

1. Amblguom l.n- l' ffl^J^: . 

F. Jigwce dicttonu. 
I F. compontioHi*. 
j P. divitim/U. 

F. plurivm vnitrrogif 



Fallacies of 
ConfuBion 



gunge (the ' 
logical " of 
Wliately), 



2. Pttiiio Principii. ■ 



. ArgaingiD 



4. Ignoratio 
Elenehi, 



The employment of a pro- 
position to prove that 
upon which it is itself 
really dependent for 

Proving two propositions 
reciprocally from, one 
another, or more than 
two in a reciprocal man- 



Proving part of a conclu- 

Proving a conclusion vague 
fi'om the use of complex 
and general terma. 

Fallacy of shifting ground. 

Fallacy of objections. 

Fallacy of special appsaU 
as "ad komintm" &o. 
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The Fallacj, " Ignoralio elenehi," — igcoring theelenohna 
— ia the proving of a proposition resembUng more or 
less the couolusion required, but not reallj identical 
with it, — a very common form of Fallacy. The 
eleochua being the contradictor; of the assertion 
uf the supposed opponent. 



I. — Fallacibb of Simple Ihspbotion. 

Here a proposition is either admitted aa 
true upon a " simple inspection " of it, as a 
self-evident truth, without any extraneous 
evidence, or, perhaps, more commonly the case 
is that d priori considerations onli/ create a 
presumption in favour of a proposition, so that 
it is accepted, not absolutely without evidence, 
bat upon evidence which would be seen to be 
insufficient if the presumption did not exist 

Amongst the many forma in which snch errors 
may be presented, are : — 

1. TAat the reality of a thing nillfollofs the idea 
of it; that the idea is either a prognostic, or 
even a cause of the thing thought' of. 

This is extenaivelj exemplified in manj popular eupersti- 
tioDs : the Bomana, for instance, would not meatioti 
tmluc^j' vords, as " death." 
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2. That a rvonder/ul or precious tkin^ must ham 

woiiderjul properties. 
Gold regarded tis the universal medio! ue. 

3. Things tee cannot help thinking of together 

must coexist. 

Thus, it IB often argued that B must BccompBny A in 
fact, because B is involved in the idea of A. This 
argument is at most an appeal to the authority of 
our predecessors. The doctrine that whatever the 
idea contains muat have ita equivalent in the thing, 
pervades the philosophy of Desoartes, Leibnitz, and 
Spinoza, and the modern German metaphyaiciaus. 

4. TJie inconceivable is false. 
This haa beea already examined. 

5. That everything nhich can be conceived in the 

mind must have a real existence in fact. 

Bealiam was am exaggetgited form of this fallacy, — argu- 
ing, because a general idea of " man " can exist in 
the mind, there must be something really eiisting 
correBponding to that idea, just as when we think 
of any particular man - there is a real corresponding 
existence. 

6. The principle of the mffideni Reason. 

That is, a phenomenon must follow a certain law, bo- 
cause we can see no reason for its deviating from 
it in one direction rather than another. Thus, 
Mathematicians argue that a body at rest cannot 
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b^n to more, because if it did, it must movo in 
some particular direction, and we can aee no reason 
why it should move in one direction rather than 
another .^ it will not move at all. £nt the fact of 
oiir being able u> teeaa reason, ia not aliia,yB a proof 
that no suoh reason exists. 

7. That the differences in Naiiere correspond to 

our received distinetions in naraes and classi- 
fications, 

Thb fallacy prevailed to an estraordinarf extent amongst 
the Oreek philosophers, who imagined that by an 
analysis of words they could discover facts. 

8. That a phenomenon can only have one cause. 
This WW the error which misled Bacon. 

9. That the cause or conditions of a phenomenon 

must resemble thai phenomenon. 

This does sometimes happen, — motion may prodnce 
motion, — but very commonly no resemblance what- 
ever can be traced between an effect and its cause. 



II. — Fallacies op Obsertation. 

The tenn "observation" is here equivalent 
to the ascertainment of the facts upon vAich an 
Induction is grounded, however obtained, — 
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whether by direct experience or by inference 
from something else. 

A fallaej of obBervatioD, then, may b« either negative or 
pottUm; negative or aon-obserration when all the 
error oonsists in orerlookiag something which might 
have hfsen known, and which, if known, would make 
a difference in our conduBion ; positive, mal-obser- 
vation, when something is not timply witeen, &ut 
tten VTtmgly ; when a fact or phenomenon, instead 
of being taken for what it really is, is mistaken tor 
something elae. And, as we have previously ob- 
served, the «vun cannot properly be said to be cap- 
Able of error, but only infermeet from aeosations, this 
kind of fallacy can only happen when something 
which has really been erroneously inferred is sup- 
posed to have been actually observed. 

Aa regards non-ohieriiaiion, we may overlook either (I.) 
Inatances, or (2.) Essential ciroumstanoes in those 
instances (see table]. It may be added that neglect 
of instances does not jwr w and necessarily vitiate 
the oonolusioD, unless we at the same time neglect 
to eliminate ohance, whioh error would come under 
the next head, — Fallacies of Qeneraliaation. 



III. — Fallacies of Q-bnebalisation. 

In additioQ to what is given in the table, we 
may notice the following points : — 

GeneralisatioTis rvhick profess to resolve radieaUy 
different phenomena into the same. 
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Wlienerar our conBoiouEiieas recogniaeB betveeu two of 
its states a radical dutinctiim; whenever we feel 
that no mere adding on of tha one phenomenon to 
itself would produce the other (as it would if the 
diSerenoe were onlj in degree), the two stnteB mtut 
be the result of the operation of radicallj different 
laws, and s,ay attempt to resolve the one into the 
other must be futile. (See also Book UL, chap. 
xW.) 

Uite^e extension of Empirical Laws. 

Aa examples of the kinds of Empirical Laws 
which are often nnduly extended, we have — 

(1.) Empirical Laws generalised from mere negations — 
thiiir formula being " whatever has never happened, 
never will ; " as " negroes have never been so highly 
civilised as whites) therefore thej never will," and 
suoh like. 

(2.) Empirical laws, though based on positive data, yet 
only established by an Induction per enumerationem 
timplicgnv, stand one degree higher in the scale, but 
still ought only to be extended to adjacent oases. 

Generalisaiiona which improperly infer eausa- 
tion — 

The most common is the fallacy known as " the fott hoe 
trgo propter hoe," ai^^uing that S is caused by A, be- 
canas B follows A. 

Arguments based on false analogy — 
For the conditions which determine the probative force 
of an sjialogioal argument, see Book III., chap. xx. 
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The moat fertile eonrce of fallacies of geDeralisation is 

bad cltmification, — bringing together under a oom- 
moo name things which have do oommon properties, 
or at leaat uo peculiar oommou properties. 



IV. — Fallachs of Ratiocination (see table). 

[By Immediate Inference is meant the direct 
deduction of one Proposition from another or 
others, without the intervention of a middle 
term. The following are some of the common 
forms of this kind of Inference (they would 
come under Mill's class of " Inferences im- 
properly so called "). 

I. Imrnedicde Inferences }y eoneerston — 



AU men are mortal ; 
.•. Some mortal beings are 




2. -Fy opposition' — 




It is true that all men a 
.■. It is false that some me 


re mortal ; 

a are not mortal 




— 


A negro is a fellow-creatnre ; 
.\ To muider a negro is to murder a fellow-creft. 
ture. 
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4. Bif fusion of judgments — 
A negro is a fellow-creatnfe ; 
Honasty deserves reward i 
•■• A negro who ia honest is a fellow-creature deserving 
of reward. 

It 13 evident that a fallacy moy lurk in processes of 
this kind] 

Syllogistic /allacies inclnde all which offead 
Against the laws of Syllogism. 



v. — Faliaofes Of C0NFD8ION. 



Fallacies of ambiguous language — 

Here the premisses are vetbaHy sufficient to prove the 

conclusion, but not really ; they are the some as the 
" semi-logical " of Whately. 

Petitio Principii — 

The employment of a proposition to prove that upon 
which it is itself really dependent for proof, by no 
means implies that degree of inattention or imbe- 
cility which might seem at first sight involved in 
such an error. We must remember that even philo- 
sophers hold many opinions without exactly re- 
membering how they came by them, or upon what 
evidence they were based ; and In auch a case they 
may easily be betrayed into deducing from them the 
very propositions which are alone capable of sorviog 
aa premisses for their proof. 
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Arguing in a circle- 
la ftn attempt to prove two propositions reotpTOOsUj 
from one another, or three or more propoaitiooa in 
a eimiUr manner. Tbos, A ia true because B is, £ 
is because C is, ia because A is. This form of 
error ia, however, more frequent ia the form of 
timply admitting two propoaitions which can only be 
pTOTad from one another, than aa a deliber&te at- 
tempt to do this. 
Of course, a proposition would not be admitted merely 
OS a corollary from itself, unless it were ao expressed 
as to teem different ; this is often done by stating 
one proposition in the concrete, the other in the 
abstract form, or one in Saxon, aiid the other ia 
Clasaical phraseology. 

Tgnoratio elenchi — 

Ignoring the elenchus ("the elenchua" being the con- 
tradictory of the assertion of the supposed oppo- 
nent), is the proving of a conclusion more or less 
like the one required, but not really identical witb 
it. This ia a very common form of fallacy. 
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BOOK VI. 



lOGIC or MOEAL SCIENCES. 



0HAPTEK3 I. II. inD III. 

Bl the Moral Scienoee we mean those relating to the human 
mind and to human society ; these form the most complex 
problems which oan be submitted for our consideration, and 
it remains in this book to determine tbe method of scientific 
inquiry most likely to lead to satiafactory results in oon- 
uexiou with theso questions. But, first, it is uecessarj to 
obriate an objection that may be made to the effect that 
bumau actions are not the aubjeot of law, and, therefore, not 
of Science^ 

Liberty and Necessity, 

The great problem of " the freeiJom of the will" has been 
much obscured by the inappropriate use of the word 
" necessity," — which, in these discussions, must be 
understood as equivalent to certainty, and not to 
compulmon. 

The doctrine of phiiosophwal nectaity, or of tbe uniformity 
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of the sequence betweeu tnotives «nd actions, i« 
eiraptj this — given the motives preseut to the mind 
of an individua], and given also his character and 
diaposition, the manner in which he will act may be 
unerringly inferred. This is proved by the universal 
experience of mankind ; whenever we rely upon a 
human being acting in a partioiUar manner, we rely 
upon the unifonnity of the sequence between 
motives and aotiona ; and a most convincing proof 
is presented by statistics, which show the unifor- 
mity of the oocorreQce of apparently oaanal acta, 
when we observe on a scale sufficiently large to eli- 
minate ohance. It is sometimes said that onroon- 
Boiousnesa proves to us that the will is free, meaning 
by this that its acta are spontaneous, nncansed. 
But consciousness testifies nothing of the kind, it 
only testifies that we are under no cotapviiioti ; but 
the law does not assert this, — it simply asserts that 
the act follows the motive causes by a certain and 
unconditional eequenco, it is no more a question of 
eomtraint than in the case of physical causes and 
efiects. 
Th«n mag he, then/ore, a Sdenct of human nature. 
Such a Science cannot, however, be a Science of 
exact predictions, but only of tendencies, mnoe the 
causes are too uncertain to enable us to go beyond 



CHAPTEUS IV. AND V. 
Laws of Mind. 

The laws of mind are the laws by which one state of 
mind is produced by another. The simple laws trf 
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mind must be osoertused hy experiment ; the oom- 
ples laws are results of these, either by \caj ot 
compoaition of cauaea, or as Heteropathic Effects. 
The mental differences between individuals are 
generollj oot ultimate facts, but are the results of 
differences in the mental history, education, cir- 
cumstances, i[Li 
Although mankind hare not one universal charactrr, 
jet there are universal laws of the formation of the 
character (laws of Etholo^J. These laws cannot 
be discovered experimentallj ; the Deductive 
Method is the grand agent, observation being only 
valuable as affording the means of verifying its 
conclusion ; the object of the Science of Ethology 
being to determine from the general laws of mind, 
combined with external circumstances, the condi- 
tions which aid or check the growth of good or bad 
qualities. Education will then consist in applying 
these results. 



CHAPTERS YL TIL Till, and IX 



The Social Science. 

Social phenomena, being the pnenomena of human 
nature in maaaes, must obey fixed laws, unce human 
nature ia subject to the same. The Social Science 
can never be a science of positive predictions, but 
only of tendencies, like most of the propoaitions 
relating to human nature. There have been many 
attempts to inveatigate this science, and to build 
up systems. A consideration of two methoda 
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erroneously used, the Biperi mental and the Ab- 
stract Deduative, may with advantage ferm a pre- 
face to the true method. 



The Experimental or Chemical Method in 
the Social Science. 

The followers of this method refuse to accept conolu- 
sions except thej be based upon ipeeifie exp«rienet 
in oil cases. This attempt must fail, for we have 
atreadj pointed out that in complex effect^ direct 
Induction is scarcelj ever appUcable. Here, on 
account of the number and complexity of the oauses, 
this ia pre-eminently true. 

The Abstract Deductive or Geometrical 
Method. 

Those philosophera who have applied this method in tha 
treatment of questiona of Social Science have been 
correct in eo far as they have been aware that the 
method of that science must be Deductive, but have 
erred in taking the applicntion of that method to 
sciences not ooncei'ned with causation (as Geometry) 
aa the type of the method required here. Their 
usual plan has been to take some proposition or 
propositions as premisses or axioms, and from them 
to deduce and build up a system. This method 
was adapted by Hobbes and by Bentbam ; but it is 
not the true method. The Social Science is a scieooa 
of causes, and causes may be counteracted, and 
hence its method must be that form of the Deduc- 
tive Method which is applicable to such sciences, 
namely, — 
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The Concrete or Physical Deductive 
Method. 

That is to sa^, we must compound nith one another the 
laws of all the causes on which any effect depends, 
and infer its law from them all It is true we must 
often invert the order of our proceedings, and first 
obtain our conclusions conjectural]; from specifio 
experience, and then verif; them bj d priori 
rsasoDings. 

Sociology, we have already remarked, is a ecienoe, not of 
positive prediotioDS, hut only of tendencies ; and not 
only ao, but its aasertiona must be hypothetical, and 
state the operation of a given cause in ffivtn circum- 
ttaneei. It also answers hest to divide the aoience 
into subordinate scienoee, — each of which considers 
one great social cause. Thus, Political Economy 
considers society as inflaenced by the desire of 
wealth. 



CHAPTERS X AND XI. 
Inverse Deductive or Historical Method. 

By a " State of Society " is meant the simultaneous state 
of all the greater social facts or phenomena. Such 
are the degree of knowledge, of intellectual and 
moral culture, wealth, industry, social classes, laws, 

' Now, amongst these various phenomena there are cer- 
tain »nif<mn\tiet of coedstence ; that ia to say, it is 
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not anj cotnbinafion of these social fscta which can 
coexist, but oulj certain combinations. Just as the 
Tarioua parts and states of the individual bodj have 
a constant recijirocal influence over one another, so 
it is in the bodj politic ; there ia a eorucntu* between 
the different social facts ; and the studj of these 
uniformities of ooeiiatence constitntes the science 
of Soeial Staltei. 

But besides presenting phenomena of this kind, eocietj 
is in a constant state of progress ; the state of 
societjr at any given time differs from ita state at 
some previous time ; the stud7 of the laws by which 
any state of society produces the state of society 
which aucceede and takes its place, constitutes 
Social J)ynamic» — the theory of society as pro- 
gressive. 

The evidenoe of history goes to prove that one great 
element is predominant over all others as the prime 
agent in determining social progress, — that is, the 
tlale oj the tptculative faeultitt, including the nature 
of the beliefs which men hold at the time^ and the 
means by which they have arrived at them. And 
iL Cutnte haa laid down one generalisation which 
he regards aa the fundamental law of the progress 
of human knowledge, — vis., that speculation on 
every subject has three successive stagea, — fiis^ 
when the tendency is to explain phenomena by 
supernatural agencies; second, by metaphysical 
abstractions (as nature, vital force, &o.) ; and third, 
wben it confines itself simply to ascertaining their 
laws of succession and coeiistenoe. This is an 
ezantple illustrative of the great doctrine which is 
laid down in this chapter, that tht eolUetive leritt of 
toeicd phenomena, tht cowta of history, are tuHtJect to 
gentral lavu which philotophy may pottibly detect. 
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CHAPTER XIL 



Logic of Practice or Art. 

In apeakiog of the logical method of ** Ari^ that term ia 
used in the eense of a body of rulea directed to some 
practical end, as when we apeak of the "Art of 
EuildiDg," " of QovemmeDt," and so on ; and not as 
having reference to the pnetioal or esthetic aspect 
of things. 

Art, then, ia characterised by expressing its propoaitiona 
in the imperative mood ; it speaka in r\Jes or pre- 
cepts, as GODtraated with the direct indicative asser- 
tions of science. 

The logical method of art may be summed up thus : — 
Every art starts from a single major-premiss — that 
Buch and such sn end ia desirable. Science, then, 
investigateB the meaiia by which the end can be 
secured ; and this being accomplished, it hands over 
the necessary propositioDS to Art to be turned into 
practical rules. 

In order to know what things are really desirable, 
we require a Science of Teleology, or of ends {i'.«,, 
things desirable) i but however many subordinate 
ends may be allowed, there must be one single 
ultimate end to which all others may, in the last 
resort, be referred. This final standard is tiie pro- 
motion of the happinese of all itntienl hangs. 

Ethics or Morality is an Art, corresx>oading to a portion 
of the Sciences of Human Nature and Society ; its 
method must, therefore, be that of Art in geoerftl- 
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APPENDIX. 



Connotative Names. 

By the " Connotation " of a name is undeTstooJ the attri< 
butea which we xaeau to assert that an object pos- 
sesses, when we predicate the name of that object. 
Thus, if we assert that an object before us is li 
" man," we mean to conyej that that object pos- 
sesses certain attributes — animalitj, rationality, and 
two-hauijed, upright form. These attributes con- 
stitute the oonnotation or meaning of the name 

The mode in which some Logicians have repre- 
sented the point is bj spealcing of the idea as 
" eomprehendi/ag " or including other ideas ; the idea 
of "man" would be said to comprehend ^i idea of 
animality, rationality, &o. What the idea compre- 
hends is, in fact, precisely equivalent to what the 
name connotes ; and the definition is spoken of as 
being the unfolding or stating in words either of the 
comprehension of the idea ur of the connotation of 
the name. Connotative names are sometimes 
spoken of as being "sigaiSoant marks." 
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Non-connotative Names 

Are Bimplf marks and notbing more — " non-sigitificiiiit 
marks." If eyer^ houee in a towa baa its own 
letter or number of eome kind on the door, such a 
number or letter would be a mark of the corre- 
sponding house, but it would signify nothing, con- 
vey Qo meaning. Such exactly are Don'Connotative 
names, — the chief of which are proper names, and 
the names of simple attributes. "CnBar"ia like a 
cross put on an individual, chiefly to identify him, 
and save the trouble of a long description ; but it 
conveys no meaning. If we are told that an objeot 
is called " Cwaar," -^e should know from that 
nothing of its properties or attributes ; it might be 
a man, d<^, horse, Sic. But if instead of speaking 
of an object as '' Cmsar," we speak of it as a 
"Boman general," this is not only a came, but a 
name sigoiEcant of something, — viz., belonging to 
Boma and being a general, and therefore ia Conno- 
rs ytf/ZfTOm^ classes include the most important 
Connotative Names : — 

1. All amcreU general names, — as " man," " anima!," 

"planet," — the names of classes of objects. Such a 
name evidently connotes the attributes, the posses- 
sion of which makes any objeot a member of the 
corresponding class. 

2. Descriptive individvai nameg — that is, names which, 

instead of designating an individual by a mere un- 
meaning proper name, point him out by some quali- 
ties or properties or marks which belong to him. 
Thus the name "Gladstone" is a mere mark, and 
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therefora Sr Qon-coQiiotatire name, whilo " preaeat 
Prime Minister oE EngUcd" refers to the same in- 
dividual, but is coQDotative, i.t., it implies attri- 
butes or propertioa. The former narM eonveyi i» 
tl»I/ no tn/brmation,' anjitliiag whicli we happen to 
know of the person when the name is pronounced 
is merely accidental ; but the latter does tell some- 
thing, wholly independent of such casual knowledge, 
and equally to every person, however well or ill in- 
formed with respect to the individual in question. 
Some authors on Logic (see " Bhedden's Manual,'' 
p. 17, (be.) have maintained that proper namas are 
oonootative ; by this they mean that, for example, 
"Gladstone" connotes " a politician, in 1869 Prime 
Minister of England," Ac, because inch circum' 
■tanceB may be brought to mind by the mention 
of that name ; eo that they hold that proper names 
connote whatever any given individual in whose 
bearing they are pronounced may happen to know 
ot the person to whom the name belongs. The 
name "John," for instance, being universally and 
exclusively applied to males, would, according to 
this view, connote to every one the attribute " mas- 
culinity, ''-—the being of the male sex ; while to any 
individual who happened to know the particular 
John referred to, it would connote anything what- 
ever that he might happen to know or remember 
about him. Now, to take the stronger of these 
oases, — that is, where the circumstance associated 
with the name is of such a character that the men- 
tion of the name would suggest the circumstance 
to every one, as the name "John" would that the 
person spoken of was a male. The name John, then, 
we are to suppose, connotes " being of the mate 
sexj" but every name whoso (entire) connotation 
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conaiBts of a given attribute or set of attributes, ia 
tbe name of a claaa of objects, — viz., those objects 
which possess the connoted attribntea, — and to every 
one of these objects the name Is applicable.* The 
Dame John, however, is not the name of every indi' 
vidual of the male sex, and this consideration shows 
conclusively that the attribute "masculioity" does 
not constitute the connotation of that name. 

The distinction, in fact, ia obvious enough be- 
tween what a name reaUy meaju, and what we may_ 
happen to know in some way or other about the 
object to which it is applied. Of course the term 
"connotation" may have its meaning extended to 
include such casual assooiations, but if we assign 
ruA a meaning to it, we must remember that it ia 
then totally distinct from the connotation which Mr 
Hill BO oonstantly refers to. Aocidental knowledge 
of the sort we are discussing is of no importance in 
Logic, and to incorporate it with true connotation 
would destroy all the value of the distinction, and 
constitute a mischievous difitortion of the recognised 
signification of the wor<i. 
3. Cerlain, Abstract NiijnM, — or names of attributes, vii^ 
those abstract names which, are names either — (I.) 
Of attributes which have attributes ; or (2.) Of 
groups or aggregates of attributes. Thus, "oivilisft- 
tion" is the name of an attribute (the correspond- 
ing oono^te being " civilised beings "), which in- 
cludes a number of other attributes, — a group, in 
fact, bound together by the name, — such as intellec- 

* Wt sa; "entire" tor ibii reason, — suppose a name to connote 
attribntea A, B, and C, ana notning more, then to every object which 
possesses the three attributes A, S, and C, tbe name is applicabls, 
bnt not necenaril; to objeota which possess only one or two of tbeae, 
B* is indeed self-evident. 
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tuaiit;, moral aud nstbetio cultivation, and so forth, 
and these attributes form tbe oonnotatiuu or meaniag 
of the name *' civilisation." Aa an example of on 
attribute which possesses attributes, Mr Mill givaa 
" taultiness," — the name of some quality which has 
the attribute " causing inoonveiiieiice," which, there- 
fore, the abstract name " faultiuess" connotes. 

/Foii-eotmotative Namei require but little illustration, — 
thej are simple marks without meaning. The chief 
classes are— {1.) Proper names ; and (2.) The names 
of simple, unanalysable attributes ; or, in other 
words, of our elementary fseltnga. " Whiteness," 
for example, is a mark put od a certain quality of 
objects, just as "Ctesar" is a mark put on a certain 
individual. 

By the Denotation of any name is understood the whole 
collection or aggregate of objeota to which the name 
is applicable. The denotation of " man " includes 
every human being ; of " law," every law ; of 
"crime," every criminal act; and so in every 
case. Many logicians use the term "extension" 
ot a name as equivalent to its denotation. 
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XL 

Process of forming general notions (concepts, 
general ideas). 

Take the name "man," — in conneiioa witk this we hava 
three things, — the nanu itself, the tlais to which it 
correspoDds (ie., ita denotation), aud tke general 
noCwn or idea which is raised up within our minda 
faj the mention of the name. 

What is the nature of the process by which anj 
such general notion is obtained, or bj which such a 
class is formed ( Lat us place ourselves in the posi- 
tion of the first intelligent observer of nature ; he 
would he contmually encountering a variety of ob- 
jects, aad after a little experience he could not help 
noticing that certain of these resemble each other, 
the resemblance consisting ia the possession of 
certain common attributes. Thus he would meet 
with objects which we now recognise as formiog the 
class "liquids;" he would, on instinctivelj com- 
paring such together, find that they agreed in pos- 
sessing certain properties (perfect molecular mobi- 
lity and iuelastioity) ; and whenever he met with a 
fresh example, he would recognise in it these com- 
mon properties. Ia this way a general idea or con- 
cept of liquids would be formed, made up of thesa 
I quahtles ; a class would be formed cou- 
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eisting of all objects which possessed them, and a 
general name might be imposed on that class, which 
name would connote or implj those same properties, 
— that is, the applicabilitj of the name to anj given 
object would depend upon that object j 



It is CTident, 
serves ever aht 



'warda to bind and keep together 
that group of attributes ; were it not for the name 
wo should be almost sure, sooner or later, to forget 
our classification, and have to make it over again, . 
and even if not, we could not permanentlj register 
its resnlta to communicate to others, or transmit to 
our suocessora. 

T^ process, then, of forming general notions may 
be sunanarised thus : — 

I. The tenia, and memory reproducing their impressions, 
are continuallj giving us a knowledge of a succes- 
sion of different objects. 

Sl CoJtipartKm of certtun of these objeots shows that 
thej are similar, and we teoognise the similaritj as 
consisting in the possession of certain common 
attributes. 

3. Our attention being thus concentrated upon these 
common qualities, the mind instinctively binds 
them up into an aggregate or group, vrhich forms 
our idea of the class, that is, a general notion. 

The associative law of " Similarity " (see Baia's " Senses 
and Intellect," 2d edition, pp. 525-533, on entire 
subject), is ih« principal inCiUectwd facxdty emfloyed 
in this process. 
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Different views as to the form in which 
general notions exist in the mind. 

A general notioQ may be defined, as we have seen, as a 
conception of a multitude of individuals as an 
aasemblf^e or cltiss. Such general notions certainly 
exist in the mind in some ^orm ; we can, somehow, 
' a of a multitude of iudiridual objects as an 
class, or we could not use general 
names with any consciousneBs of meaning. 

Before giving a summary of tte different views which 
have been held on this question, we may remark, 
that it is not strictly any part of Logic ; it is suffi- 
cient for its purposes that the name of a class call 
up tome idea by which we can, to all intents and 
purposes, think of the class as such. Mr Mill, 
however, gives the following different doctrines on 
the question. As to the nature of the idea called 
up by a general name : — 

(a.) Doctrine of Locke, Brown, and the conceptualiats, 
— that a general idea is composed of the various 
circumstances in which all the iudividuals denoted 
by the general name agree, and of no others. 

(h.) Doctrine of James Mill, — that such an idea is that 
of a misoellaneoua assemblage of the individuals 
belonging to the class. Thus, the name " man" is 
supposed to call up the idea of an assemblage or 
mass of human beings. 

(e.) Doctrine of Serkel;, Dugald Stewart, and the 
modern Nominalists. — that the idea of a class is 
really the idea of some one individual of that class 
with his individual peculiarities, but with the ao- 
oompanying knowledge that such peculiarities are 
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not found io every member of the class, — that ia, 
are not ptopertiea of it. 

(d.) Baile/d view is, that the geaeral name raises up an 
image, eometimes of one known individual of tba 
class, sometimes of another; not uufrequentlj of 
several such indLviduals iu succession, and some- 
times an image made up of elements from different 
objects. 

(fi.) In a -verj large number of caaes, where a general 
name is mentioned, no distinct idea whatever is 
called up in the mind ; the name is used as a mert 
tymbd, emplojed as an sc or an a in an algebraical 
process. 

It is impossible to disouas the subject fully here ; it ia 
onlj necessary to say, that the ideas called up by 
general names are certainly not always of the samu 
kind. (Comp. "Symbolical and Kotative Concep- 
tion" — ThomBon's Outlines.) 
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